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(54) VEHICLE AND STEERING CONTROL SYSTEM AND METHOD FOR VEHICLE

(57) A vehicle and a vehicle steering control system
and method are provided in the present disclosure. The
control system includes: a steering wheel; a steering
wheel steering angle sensor, configured to acquire rota-
tion information of the steering wheel; a steering wheel
drive unit, the steering wheel drive unit being connected
to the steering wheel, and configured to drive the steering
wheel to rotate; a steering mechanism, the steering
mechanism being configured to drive wheels of the ve-
hicle to rotate; a wheel steering angle sensor, configured
to detect rotation information of the wheels; and a control
module, the control module being electrically connected
to the steering mechanism, the wheel steering angle sen-
sor, the steering wheel steering angle sensor, and the
steering wheel drive unit separately, the control module
being configured to: obtain the rotation information of the
wheels before the vehicle enters a steering-wheel driving
mode, and control the steering wheel drive unit according
to the rotation information of the wheels to drive the steer-
ing wheel to rotate until a rotation angle of the steering
wheel is the same as a rotation angle of the wheels, so
as to ensure that the rotation angle of the steering wheel
is the same as the rotation angle of the wheels and ensure
that the moving direction of the vehicle is accurately de-
termined.



EP 3 816 017 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is proposed based on and
claims priority to China Patent Application No.
201810713021.6, filed on June 29, 2018, which is incor-
porated herein by reference in its entirety.

FIELD

[0002] The present disclosure relates to the field of ve-
hicle technology, and in particular to, a vehicle steering
control system, a vehicle, and a vehicle steering control
method.

BACKGROUND

[0003] In the related art, vehicle steering technologies
may include hydraulic power steering and electric power
steering (EPS). The EPS may include the following three
types according to structure: column EPS (C-EPS), pin-
ion EPS or pin EPS (P-EPS), and rack EPS (R-EPS). In
the C-EPS, an assist motor directly applies an assist force
to a steering column. In the P-EPS, a motor applies a
force to a rack through a pinion. That is, a steering column
and the motor are coupled to the rack in parallel in the
same mechanism (for example, a ball screw or a recir-
culating ball). In the R-EPS, a motor directly applies an
assist force to a rack.
[0004] However, the inventor of this application finds
and realizes that the problem in the related art is that in
all related steering technologies, a mechanical structure
is required for connection, and a steering wheel cannot
be used to perform other operations.

SUMMARY

[0005] The present disclosure is to at least resolve one
of the technical problems in the related art to some extent.
In view of this, a first objective of the present disclosure
is to provide a vehicle steering control system that can
transmit a steering intention of a driver through a wired
signal or a wireless signal, to further implement steering
control without a mechanical mechanism, so that it is
convenient to freely arrange the position of a steering
wheel, and a plurality of steering wheels can be arranged.
When the vehicle needs to be taken over by a driver, it
can be ensured that a rotation angle of the steering wheel
is the same as a rotation angle of wheels, so as to ensure
that the driver can accurately determine the moving di-
rection of the vehicle and prevent the vehicle from dan-
ger.
[0006] A second objective of the present disclosure is
to provide a vehicle. A third objective of the present dis-
closure is to provide a vehicle steering control method.
[0007] To achieve the foregoing objectives, an embod-
iment of a first aspect of the present disclosure provides

a vehicle steering control system, including: a steering
wheel; a steering wheel steering angle sensor, the steer-
ing wheel steering angle sensor being configured to ac-
quire rotation information of the steering wheel; a steering
wheel drive unit, the steering wheel drive unit being con-
nected to the steering wheel, the steering wheel drive
unit being configured to drive the steering wheel to rotate;
a steering mechanism, the steering mechanism being
configured to drive wheels of the vehicle to rotate; a wheel
steering angle sensor, the wheel steering angle sensor
being configured to detect rotation information of the
wheels; and a control module, the control module being
electrically connected to the steering mechanism, the
wheel steering angle sensor, the steering wheel steering
angle sensor, and the steering wheel drive unit separate-
ly, the control module being configured to: obtain the ro-
tation information of the wheels before the vehicle enters
a steering-wheel driving mode, and control the steering
wheel drive unit according to the rotation information of
the wheels to drive the steering wheel to rotate, until a
rotation angle of the steering wheel is the same as a
rotation angle of the wheels.
[0008] According to the vehicle steering control system
provided by this embodiment of the present disclosure,
the control module is electrically connected to the steer-
ing mechanism, the wheel steering angle sensor, the
steering wheel steering angle sensor, and the steering
wheel drive unit separately, and the control module is
configured to: obtain the rotation information of the
wheels before the vehicle enters a steering-wheel driving
mode, and control the steering wheel drive unit according
to the rotation information of the wheels to drive the steer-
ing wheel to rotate, until the rotation angle of the steering
wheel is the same as the rotation angle of the wheels.
Therefore, a steering intention of a driver can be trans-
mitted through a wired signal or a wireless signal, to fur-
ther implement steering control without a mechanical
mechanism, so that it is convenient to freely arrange the
position of a steering wheel, and a plurality of steering
wheels can be arranged. When the vehicle needs to be
taken over by a driver, it can be ensured that the rotation
angle of the steering wheel is the same as the rotation
angle of the wheels, so as to ensure that the driver can
accurately determine the moving direction of the vehicle
and prevent the vehicle from danger.
[0009] In order to achieve the foregoing objectives, an
embodiment of a second aspect of the present disclosure
provides a vehicle, including the foregoing vehicle steer-
ing control system.
[0010] According to the vehicle provide in this embod-
iment of the present disclosure, through the foregoing
vehicle steering control system, a steering intention of a
driver can be transmitted through a wired signal or a wire-
less signal, to further implement steering control without
a mechanical mechanism, so that it is convenient to freely
arrange the position of a steering wheel, and a plurality
of steering wheels can be arranged. When the vehicle
needs to be taken over by a driver, it can be ensured that
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the rotation angle of the steering wheel is the same as
the rotation angle of the wheels, so as to ensure that the
driver can accurately determine the moving direction of
the vehicle and prevent the vehicle from danger.
[0011] In order to achieve the foregoing objectives, an
embodiment of a third aspect of the present disclosure
provides a vehicle steering control method. A vehicle
control system includes a steering wheel, a steering
wheel drive unit, and a steering mechanism, where the
steering wheel drive unit is connected to the steering
wheel, the steering wheel drive unit is configured to drive
the steering wheel to rotate, and the steering mechanism
is configured to drive the wheels of the vehicle to rotate.
The method includes the following steps: obtaining rota-
tion information of the wheels before the vehicle enters
a steering-wheel driving mode; and controlling the steer-
ing wheel drive unit according to the rotation information
of the wheels to drive the steering wheel to rotate, until
a rotation angle of the steering wheel is the same as a
rotation angle of the wheels.
[0012] According to the vehicle steering control meth-
od provided by this embodiment of the present disclo-
sure, before the vehicle enters the steering-wheel driving
mode, the rotation information of the wheels is obtained,
and the steering wheel drive unit is controlled according
to the rotation information of the wheels to drive the steer-
ing wheel to rotate, until the rotation angle of the steering
wheel is the same as the rotation angle of the wheels.
Therefore, when the vehicle needs to be taken over by
a driver, it can be ensured that the rotation angle of the
steering wheel is the same as the rotation angle of the
wheels, so as to ensure that the driver can accurately
determine the moving direction of the vehicle and prevent
the vehicle from danger.
[0013] Other aspects and advantages of the present
disclosure will be given in the following description, some
of which will become apparent from the following descrip-
tion or may be learned from practices of the present dis-
closure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The foregoing and/or additional aspects and ad-
vantages of the present disclosure will become apparent
and comprehensible in the description made with refer-
ence to the following accompanying drawings, where:

FIG. 1 is a schematic block diagram of a vehicle
steering control system according to an embodiment
of the present disclosure;
FIG. 2 is a schematic block diagram of a vehicle
steering control system according to a specific em-
bodiment of the present disclosure;
FIG. 3 is a schematic block diagram of a vehicle
steering control system according to an embodiment
of the present disclosure;
FIG. 4 is a schematic block diagram of a vehicle
steering control system according to another embod-

iment of the present disclosure;
FIG. 5 is a structural schematic diagram of a vehicle
steering control system according to another embod-
iment of the present disclosure;
FIG. 6 is a schematic block diagram of a vehicle
steering control system according to another specific
embodiment of the present disclosure;
FIG. 7 is a schematic block diagram of a vehicle
steering control system according to still another em-
bodiment of the present disclosure;
FIG. 8 is a schematic block diagram of a vehicle
steering control system according to still another
specific embodiment of the present disclosure;
FIG. 9 is a schematic diagram of connection between
a vehicle steering control system and an in-vehicle
intelligent device according to an embodiment of the
present disclosure;
FIG. 10 is a schematic diagram of connection be-
tween a vehicle steering control system and a mobile
intelligent device according to an embodiment of the
present disclosure;
FIG. 11 is a schematic block diagram of a vehicle
according to an embodiment of the present disclo-
sure;
FIG. 12 is a flowchart of a vehicle steering control
method according to an embodiment of the present
disclosure;
FIG. 13 is a flowchart of a vehicle steering control
method according to an embodiment of the present
disclosure;
FIG. 14 is a flowchart of a method for controlling an
in-vehicle terminal device according to an embodi-
ment of the present disclosure;
FIG. 15 is a flowchart of a method for controlling a
mobile intelligent device according to an embodi-
ment of the present disclosure;
FIG. 16 is a schematic block diagram of a server
according to an embodiment of the present disclo-
sure;
FIG. 17 is a flowchart of a vehicle steering control
method according to an embodiment of the present
disclosure, the method being applicable to a vehicle;
FIG. 18 is a flowchart of a vehicle steering control
method according to a specific embodiment of the
present disclosure, the method being applicable to
a vehicle;
FIG. 19 is a flowchart of a vehicle steering control
method according to an embodiment of the present
disclosure, the method being applicable to a server;
FIG. 20 is a flowchart of a vehicle steering control
method according to a specific embodiment of the
present disclosure, the method being applicable to
a server;
FIG. 21 is a flowchart of a vehicle steering control
method according to an embodiment of the present
disclosure;
FIG. 22 is a flowchart of a vehicle steering control
method according to an embodiment of the present
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disclosure;
FIG. 23 is a flowchart of a method for controlling an
in-vehicle terminal device according to an embodi-
ment of the present disclosure;
FIG. 24 is a flowchart of a method for controlling an
in-vehicle terminal device according to another em-
bodiment of the present disclosure;
FIG. 25 is a flowchart of a method for controlling an
in-vehicle terminal device according to still another
embodiment of the present disclosure;
FIG. 26 is a flowchart of a method for controlling a
mobile intelligent device according to an embodi-
ment of the present disclosure;
FIG. 27 is a flowchart of a method for controlling a
mobile intelligent device according to another em-
bodiment of the present disclosure; and
FIG. 28 is a flowchart of a method for controlling a
mobile intelligent device according to still another
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0015] The following describes in detail embodiments
of the present disclosure. Examples of the embodiments
are shown in the accompanying drawings, where refer-
ence signs that are the same or similar from beginning
to end represent same or similar components or compo-
nents that have same or similar functions. The embodi-
ments described below with reference to the accompa-
nying drawings are exemplary, aiming to explain the
present disclosure, but cannot be understood as a limi-
tation on the present disclosure.
[0016] The vehicle steering control system of the em-
bodiments of the present disclosure is described below
with reference to the accompanying drawings.
[0017] FIG. 1 is a schematic block diagram of a vehicle
control system according to an embodiment of the
present disclosure. As shown in FIG. 1 and FIG. 4, the
vehicle steering control system includes a steering wheel
10, a steering wheel steering angle sensor 20, a steering
wheel drive unit 30, a steering mechanism 40, and a con-
trol module 50.
[0018] The steering wheel 10 is an apparatus for a driv-
er to determine the moving direction of a vehicle. That
is, the steering wheel 10 is rotated under the operation
of the driver or a passenger. Specifically, when there is
one steering wheel, the steering wheel may be arranged
at the position of the driver. When there are a plurality of
steering wheels, the steering wheels may be arranged
at the position of the driver and another position such as
the position of a co-driver.
[0019] The steering wheel steering angle sensor 20
may be connected to the steering wheel 10. Specifically,
the steering wheel 10 may be connected to the steering
wheel steering angle sensor 20 by a steering column.
The steering wheel steering angle sensor 20 is config-
ured to acquire rotation information of the steering wheel
10, for example, a rotation angle and rotation speed of

the steering wheel 10. It can be understood that the steer-
ing wheel steering angle sensor 20 may only acquire the
rotation angle of the steering wheel 10 but not the rotation
speed of the steering wheel 10. Therefore, when rotating
according to the rotation angle of the steering wheel 10,
wheels follow the rotation angle of the steering wheel 10
in real time. The rotation speed of the wheels can be
basically the same as that of the steering wheel. That is,
when the rotation speed of the steering wheel is high,
the rotation speed of the wheels naturally increases ac-
cordingly to follow the rotation angle of the steering
wheel.
[0020] The steering wheel drive unit 30 is connected
to the steering wheel 10, and the steering wheel drive
unit 30 is configured to drive the steering wheel 10 to
rotate and apply steering torque to the steering wheel
10. That is, the steering wheel drive unit 30 may drive
the steering wheel 10 under the control of the control
module 50 to rotate, to keep the rotation angle of the
steering wheel the same as the rotation angle of the
wheels, and the steering wheel drive unit 30 may further
apply the steering torque to the steering wheel 10 when
the steering wheel 10 is operated by the driver, so as to
provide reverse torque to the steering wheel 10 to ensure
the handling comfort of the driver. Specifically, when the
steering wheel 10 is rotated clockwise under the opera-
tion (turning) of the driver, the steering wheel drive unit
30 applies counterclockwise torque to the steering wheel
10. When the steering wheel 10 is rotated counterclock-
wise under the operation of the driver, the steering wheel
drive unit 30 applies clockwise torque to the steering
wheel 10.
[0021] As shown in FIG. 2, FIG. 3, FIG. 5, and FIG. 6,
the steering wheel drive unit 30 may include a steering
wheel drive motor 31. The steering wheel drive motor 31
may be connected to the steering wheel 10 by a steering
column. The steering wheel drive motor 31 may drive the
steering wheel 10 under the control of the control module
50 to rotate, or apply steering torque to the corresponding
steering wheel 10, thereby ensuring the handling comfort
of the driver.
[0022] The steering mechanism 40 is connected, for
example, mechanically connected, to wheels 100 of the
vehicle, and the steering mechanism 40 is configured to
drive the wheels 100 of the vehicle to rotate. It can be
understood that the steering mechanism 40 may drive a
pair of front wheels or a pair of rear wheels of the vehicle
to rotate, or the steering mechanism 40 may drive a pair
of front wheels and a pair of rear wheels of the vehicle
to rotate simultaneously.
[0023] As shown in FIG. 2, FIG. 3, FIG. 5, and FIG. 6,
the steering mechanism 40 may include a steering gear
41 and a steering motor 42 such as an EPS motor. The
steering gear 41 is connected to the wheels 100. The
steering motor 42 may be connected to the steering gear
41. A steering motor 51 may drive the steering gear 41
such as a steering rack under the control of the control
module 50 to implement steering. Specifically, the control
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module 50 may control the steering motor 42 to rotate to
drive the steering rack to move laterally to implement the
steering of the wheels.
[0024] The control module 50 may be electrically con-
nected to the steering mechanism 40 such as the steering
motor 42, the steering wheel drive unit 30, and the steer-
ing wheel steering angle sensor 20 separately. That is,
the control module 50 may receive, through the electrical
connection with the steering wheel steering angle sensor
20, rotation information of the steering wheel 10 acquired
by the steering wheel steering angle sensor 20. The con-
trol module 50 controls the steering mechanism 40
through the electrical connection with the steering mech-
anism 40. The control module 50 controls the steering
wheel drive unit 30 through the electrical connection with
the steering wheel drive unit 30.
[0025] It can be understood that when the steering
wheel 10 rotates under the operation of the driver, the
control module 50 may obtain the rotation information of
the steering wheel 10, and control the steering mecha-
nism 40 according to the rotation information of the steer-
ing wheel 10, and may also control the steering wheel
drive unit 30 to make the steering wheel drive unit 30
apply steering torque to the steering wheel 10.
[0026] As shown in FIG. 2 and FIG. 4 to FIG. 6, the
vehicle control system may further include a wheel steer-
ing angle sensor 60. The wheel steering angle sensor 60
is configured to detect rotation information of the wheels
100, for example, the rotation angle and rotation speed
of the wheels 100. The control module 50 may also be
electrically connected to the wheel steering angle sensor
60. The control module 50 may receive, through the elec-
trical connection with the wheel steering angle sensor
60, the rotation information of the wheels 100 acquired
by the wheel steering angle sensor 60. The control mod-
ule 50 may control the steering mechanism 40 and the
steering wheel drive unit 30 according to the rotation in-
formation of the wheels 100 and the rotation information
of the steering wheel 10.
[0027] It can be understood that in the process of con-
trolling the steering mechanism 40 according to the ro-
tation information of the steering wheel 10, the control
module 50 may obtain the rotation information of the
wheels 100 and determine whether the rotation informa-
tion of the wheels 100 is the same as the rotation infor-
mation of the steering wheel 10, that is, whether the ro-
tation angle of the wheels 100 is the same as the rotation
angle of the steering wheel 10, and if yes, the steering
mechanism 40 is controlled to stop driving, or if not, the
steering mechanism 40 is controlled to continue driving
until the rotation information of the wheels 100 is the
same as the rotation information of the steering wheel 10.
[0028] According to an embodiment of the present dis-
closure, as shown in FIG. 2, FIG. 5, and FIG. 6, the control
module 50 may include a steering wheel controller 51
and a steering controller 52. The steering wheel controller
51 is electrically connected to the steering wheel drive
unit 30 and the steering wheel steering angle sensor 20.

The steering controller 52 is electrically connected to the
steering mechanism 40 such as the steering motor 42
and the wheel steering angle sensor 60. The steering
wheel controller 51 communicates with the steering con-
troller 52. Specifically, the steering controller 52 may be
an EPS electronic control unit.
[0029] It can be understood that the steering wheel
controller 51 may control the steering wheel drive unit
30, and the steering controller 52 may control the steering
mechanism 40. The steering wheel controller 51 may
transmit the rotation information of the steering wheel 10
to the steering controller 52, and the steering controller
52 may transmit the rotation information of the wheels
100 to the steering wheel controller 51.
[0030] The steering wheel controller 51 may commu-
nicate with the steering controller 52 in a wired commu-
nication manner or a wireless communication manner.
More specifically, the wired communication manner may
be a CAN bus, a MOST bus or the like, and the wireless
communication manner may be WI-FI, Bluetooth or the
like.
[0031] Therefore, a rigid connection between the
steering wheel and the steering gear at the bottom is
eliminated, and a wired signal or a wireless signal is used
in place of a mechanical structure to transmit a steering
intention of the driver of the vehicle. For example, the
steering wheel controller 51 may be connected to the
steering controller 52 by a CAN bus. The CAN bus is a
twisted pair, configured to transmit digital signals.
[0032] In some embodiments, as shown in FIG. 1 to
FIG. 3, FIG. 5, and FIG. 6, the control module 50 further
communicates with at least one of an autonomous-driv-
ing control unit 70, an intelligent device 200, and a server
300. The control module 50 may communicate with the
autonomous-driving control unit 70 to receive information
transmitted by the autonomous-driving control unit 70.
The control module 50 may communicate with the intel-
ligent device 200 to receive information transmitted by
the intelligent device 200 or transmit information to the
intelligent device 200. The control module 50 may com-
municate with the server 300 to receive information trans-
mitted by the server 300 or transmit information to the
server 300.
[0033] The autonomous-driving control unit 70 is con-
figured to control the steering, acceleration and deceler-
ation, lights, windshield wipers, and the like of the vehicle.
The intelligent device 200 may be an in-vehicle intelligent
device such as an in-vehicle display terminal or a mobile
intelligent device such as a mobile phone, a tablet com-
puter or an unmanned aerial vehicle. The in-vehicle dis-
play terminal, that is, an in-vehicle pad, is responsible for
a multimedia function of the vehicle and may be fixed or
removable on the vehicle.
[0034] In some embodiments, as shown in FIG. 3, the
control module 50 may communicate with the server 300
through an in-vehicle communication module such as a
V2X communication module 80. More specifically, the
V2X communication module 80 may communicate with
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the server 300 through a roadside V2X communication
infrastructure 90. In addition, when the intelligent device
200 is an in-vehicle device such as an in-vehicle display
terminal, the control module 50 may communicate with
the intelligent device 200 in a wired or wireless manner.
When the intelligent device 200 is not an in-vehicle de-
vice, and is, for example, a mobile terminal or an un-
manned aerial vehicle, the control module 50 may com-
municate with the intelligent device 200 in a wireless
manner.
[0035] It should be noted that, in some embodiments
of the present disclosure, the steering controller 52 may
communicate with the steering wheel controller 51, and
the steering controller 52 may communicate with the au-
tonomous-driving control unit 70, the intelligent device
200, and the server 300. In other embodiments of the
present disclosure, when the intelligent device 200 is an
in-vehicle intelligent device, and the in-vehicle intelligent
device, the steering controller 52, and the steering wheel
controller 51 are all connected to the communication bus
of the vehicle (to perform wired communication), the
steering controller 52 may communicate with the auton-
omous-driving control unit 70, the intelligent device 200,
and the server 300, and the steering wheel controller 51
may also directly communicate with the in-vehicle intel-
ligent device.
[0036] It should be noted that in some embodiments
of the present disclosure, there may be one or more steer-
ing wheels 10. That is, there may be M steering wheels
10, M being a positive integer. The vehicle steering con-
trol system is described below by using an example in
which a quantity of the steering wheel 10 is M.
[0037] FIG. 7 is a schematic block diagram of a vehicle
steering control system according to an embodiment of
the present disclosure. As shown in FIG. 7, the vehicle
control system includes M steering wheels 10, M steering
wheel steering angle sensors 20, M steering wheel drive
units 30, a steering mechanism 40, and a steering control
unit 50. M is a positive integer.
[0038] Each steering wheel 10 is an apparatus for the
driver to determine the moving direction of the vehicle.
That is, each steering wheel 10 is rotated under the op-
eration of the driver or a passenger. Specifically, when
there is one steering wheel, that is, when M is 1, the
steering wheel may be arranged at the position of the
driver, and when there are a plurality of steering wheels,
that is, when M is greater than 1, the steering wheels
may be arranged at the position of the driver and another
position such as the position of the co-driver.
[0039] The M steering wheel steering angle sensors
20 may be correspondingly connected to the M steering
wheels 10. Specifically, each steering wheel 10 may be
connected to a corresponding steering wheel steering
angle sensor 20 by a steering column or each steering
wheel steering angle sensor 20 may be integrated in a
corresponding steering wheel 10. Each steering wheel
steering angle sensor 20 is configured to acquire rotation
information of the corresponding steering wheel 10 such

as the rotation angle and the rotation speed of the steer-
ing wheel 10.
[0040] Each steering wheel drive unit 30 is connected
to a corresponding steering wheel 10, and each steering
wheel drive unit 30 is configured to drive the correspond-
ing steering wheel 10 to rotate and apply steering torque
to the corresponding steering wheel 10. That is, each
steering wheel drive unit 30 may drive the corresponding
steering wheel 10 under the control of the control module
50 to rotate, to keep the rotation angle of at least one
steering wheel the same as that of the wheels, and each
steering wheel drive unit 30 may further apply the steering
torque to the corresponding steering wheel 10 when the
corresponding steering wheel 10 is operated by the driv-
er, so as to provide reverse torque to the steering wheel
10 to ensure the handling comfort of the driver. That is,
when the steering wheel 10 is rotated clockwise under
the operation (turning) of the driver, the steering wheel
drive unit 30 applies counterclockwise torque to the steer-
ing wheel 10. When the steering wheel 10 is rotated coun-
terclockwise under the operation of the driver, the steer-
ing wheel drive unit 30 applies clockwise torque to the
steering wheel 10.
[0041] As shown in FIG. 8, each steering wheel drive
unit 30 may include steering wheel drive motors 31. Each
steering wheel drive motor 31 may be connected to the
corresponding steering wheel 10 by a steering column.
Each steering wheel drive motor 31 may apply steering
torque to the corresponding steering wheel 10 under the
control of the control module 50, thereby ensuring the
handling comfort of the driver.
[0042] The steering mechanism 40 is connected, for
example, mechanically connected, to wheels 100 of the
vehicle, and the steering mechanism 40 is configured to
drive the wheels 100 of the vehicle to rotate. It can be
understood that the steering mechanism 40 may drive a
pair of front wheels or a pair of rear wheels of the vehicle
to rotate, or the steering mechanism 40 may drive a pair
of front wheels and a pair of rear wheels of the vehicle
to rotate simultaneously.
[0043] As shown in FIG. 8, the steering mechanism 40
may include a steering gear 41 and a steering motor 42
such as an EPS motor. The steering gear 41 is connected
to the wheels 100. The steering motor 42 may be con-
nected to the steering gear 41. A steering motor 42 may
drive the steering gear 41 such as a steering rack under
the control of the control module 50 to implement steer-
ing. Specifically, the control module 50 may control the
steering motor 42 to rotate to drive the steering rack to
move laterally to implement the steering of the wheels.
[0044] The control module 50 may be electrically con-
nected to the steering mechanism 40 such as the steering
motor 42, the M steering wheel drive units 30, and the M
steering wheel steering angle sensors 20 separately.
That is, the control module 50 may separately receive,
through the electrical connection with the M steering
wheel steering angle sensors 20, rotation information of
the steering wheels 10 acquired by the M steering wheel
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steering angle sensors 20, the control module 50 controls
the steering mechanism 40 through the electrical con-
nection with the steering mechanism 40, and the control
module 50 separately controls the M steering wheel drive
units 30 through the electrical connection with the M
steering wheel drive units 30.
[0045] It can be understood that when any steering
wheel 10 rotates under the operation of the driver, the
control module 50 may obtain the rotation information of
the steering wheel 10, and control the steering mecha-
nism 40 according to the rotation information of the steer-
ing wheel 10, and may also control the steering wheel
drive unit 30 corresponding to the steering wheel 10 to
make the steering wheel drive unit 30 apply steering
torque to the steering wheel 10.
[0046] As shown in FIG. 8, the vehicle control system
may further include a wheel steering angle sensor 60.
The wheel steering angle sensor 60 is configured to de-
tect rotation information of the wheels 100, for example,
the rotation angle and rotation speed of the wheels 100.
The control module 50 may also be electrically connected
to the wheel steering angle sensor 60. The control mod-
ule 50 may receive, through the electrical connection with
the wheel steering angle sensor 60, the rotation informa-
tion of the wheels 100 acquired by the wheel steering
angle sensor 60. The control module 50 controls the
steering mechanism 40 and the M steering wheel drive
units 30 according to the rotation information of the
wheels 100 and the rotation information of the M steering
wheels 10.
[0047] It can be understood that in the process of con-
trolling the steering mechanism 40 according to the ro-
tation information of any steering wheel 10, the control
module 50 may obtain the rotation information of the
wheels 100 and determine whether the rotation informa-
tion of the wheels 100 is the same as the rotation infor-
mation of the steering wheel 10, that is, whether the ro-
tation angle of the wheels 100 is the same as the rotation
angle of the steering wheel 10, and if yes, the steering
mechanism 40 is controlled to stop driving, or if not, the
steering mechanism 40 is controlled to continue driving
until the rotation information of the wheels 100 is the
same as the rotation information of the steering wheel 10.
[0048] According to an embodiment of the present dis-
closure, as shown in FIG. 8, the control module 50 may
include M steering wheel controllers 51 and a steering
controller 52. Each steering wheel controller 51 is elec-
trically connected to a corresponding steering wheel
drive unit 30 and the steering wheel steering angle sensor
20. The steering controller 52 is electrically connected to
the steering mechanism 40 such as the steering motor
42 and the wheel steering angle sensor 60. The M steer-
ing wheel controllers 51 communicate with the steering
controller 52. Specifically, the steering controller 52 may
be an EPS electronic control unit.
[0049] It can be understood that each steering wheel
controller 51 may control the corresponding steering
wheel drive unit 30, and the steering controller 52 may

control the steering mechanism 40. The M steering wheel
controllers 51 may transmit the rotation information of
the steering wheels 10 to the steering controller 52, and
the steering controller 52 may transmit the rotation infor-
mation of the wheels 100 to at least one of the M steering
wheel controllers 51.
[0050] The steering controller 52 may communicate
with the M steering wheel controllers 51 in a wired com-
munication manner or a wireless communication man-
ner. More specifically, the wired communication manner
may be a CAN bus, a MOST bus or the like, and the
wireless communication manner may be WI-FI, Blue-
tooth or the like. Therefore, a rigid connection between
the steering wheel and the steering gear at the bottom
is eliminated, and a wired signal or a wireless signal is
used in place of a mechanical structure to transmit a
steering intention of the driver of the vehicle. For exam-
ple, the M steering wheel controllers 51 may be connect-
ed to the steering controller 52 by a CAN bus. The CAN
bus is a twisted pair, configured to transmit digital signals.
[0051] In some embodiments, as shown in FIG. 7 and
FIG. 8, the control module 50 further communicates with
an intelligent device 200. The control module 50 may
communicate with the intelligent device 200 to receive
information transmitted by the intelligent device 200 or
transmit information to the intelligent device 200.
[0052] The intelligent device 200 may be an in-vehicle
intelligent device such as an in-vehicle display screen,
or a mobile intelligent device such as a mobile phone, a
tablet computer, or an unmanned aerial vehicle. The in-
vehicle display screen, that is, the in-vehicle pad, is re-
sponsible for a multimedia function of the vehicle and
may be fixed or removable on the vehicle. In addition,
when the intelligent device 200 is an in-vehicle device
such as an in-vehicle display terminal, the control module
50 may communicate with the intelligent device 200 in a
wired or wireless manner. When the intelligent device
200 is not an in-vehicle device, and is, for example, a
mobile terminal or an unmanned aerial vehicle, the con-
trol module 50 may communicate with the intelligent de-
vice 200 in a wireless manner.
[0053] It should be noted that the steering controller
52 may communicate with the steering wheel controller
51, and the steering controller 52 may communicate with
the intelligent device 200. In other embodiments of the
present disclosure, when the intelligent device 200 is an
in-vehicle intelligent device, and the in-vehicle intelligent
device, the steering controller 52, and the steering wheel
controller 51 are all connected to the communication bus
of the vehicle (to perform wired communication), the
steering wheel controller 51 may also directly communi-
cate with the in-vehicle intelligent device.

Embodiment 1

[0054] Based on the vehicle steering control system in
the embodiments shown in FIG. 4 to FIG. 6, the present
disclosure provides a vehicle, a vehicle steering control
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system and method, an in-vehicle intelligent device and
a control method thereof, and a mobile intelligent device
and a control method thereof.
[0055] According to an embodiment of the present dis-
closure, a control module 50 is configured to: obtain ro-
tation information of wheels 100 before the vehicle enters
a steering-wheel driving mode, and control a steering
wheel drive unit 30 according to the rotation information
of the wheels 100 to drive a steering wheel 10 to rotate,
until a rotation angle of the steering wheel 10 is the same
as a rotation angle of the wheels.
[0056] The control module 50 includes a steering
wheel controller 51 and a steering controller 52. The
steering wheel controller 51 communicates with the
steering controller 52. The steering controller 52 is con-
figured to: obtain the rotation information of the wheels
100 before the vehicle enters the steering-wheel driving
mode, and transmit the rotation information of the wheels
100 to the steering wheel controller 51. The steering
wheel controller 51 controls the steering wheel drive unit
30 according to the rotation information of the wheels
100 to drive the steering wheel 10 to rotate, until the ro-
tation angle of the steering wheel 10 is the same as the
rotation angle of the wheels 100.
[0057] It should be noted that the steering-wheel driv-
ing mode may be that a driver controls the moving direc-
tion of the vehicle by operating the steering wheel. That
is, in the steering-wheel driving mode, the steering con-
troller 52 controls the rotation angle of the wheels 100
according to the rotation angle of the steering wheel.
[0058] It can be understood that when the vehicle is
not in the steering-wheel driving mode, the rotation angle
of the steering wheel 10 and the rotation angle of the
wheels 100 may be the same or may be not the same.
[0059] Before the vehicle enters the steering-wheel
driving mode, for example, when the vehicle is started or
when the vehicle exits an autonomous-driving mode, the
steering controller 52 may transmit the rotation informa-
tion of the wheels 100 to the steering wheel controller
51, and the steering wheel controller 51 may control the
steering wheel 10 according to the received rotation in-
formation of the wheels 100 to make the rotation angle
of the steering wheel 10 the same as the rotation angle
of the wheels 100, that is, make the rotation angle of the
steering wheel 10 correspond to the rotation angle of the
wheels 100, thereby keeping the rotation angle of the
steering wheel 10 the same as that of the wheels 100.
[0060] Therefore, in this embodiment of the present
disclosure, when the vehicle is started, the steering wheel
controller 51 may control the steering wheel 10 according
to the received rotation information of the wheels 100,
thereby ensuring that the rotation angle of the steering
wheel 10 is the same as the rotation angle of the wheels
100. Moreover, when the vehicle is in an autonomous-
driving state, if the vehicle needs to be taken over by the
driver, the steering wheel controller 51 may control the
steering wheel 10 according to the received rotation in-
formation of the wheels 100 to rotate, until the rotation

angle of the steering wheel is the same as the rotation
angle of the wheels 100, to ensure that the rotation angle
of the steering wheel 10 is the same as the rotation angle
of the wheels 100, thereby ensuring that the driver can
accurately determine the moving direction of the vehicle,
preventing the vehicle from danger, and effectively re-
minding the driver to drive, that is, when finding that the
steering wheel rotates, the driver may determine that the
autonomous driving requires manual intervention.
[0061] According to an embodiment of the present dis-
closure, as shown in FIG. 6, the control module 50 such
as the steering controller 52 may communicate with an
autonomous-driving control unit 70 of the vehicle. When
the autonomous-driving control unit 70 of the vehicle re-
ceives an autonomous-driving exit instruction of the driv-
er through a receiving assembly 71 such as an autono-
mous-driving mode exit button, there is a failure in the
autonomous-driving control unit 70, or a driving environ-
ment of the vehicle does not meet an autonomous driving
condition, the autonomous-driving control unit 70 con-
trols the vehicle to switch from the autonomous-driving
mode to the steering-wheel driving mode.
[0062] It can be understood that the autonomous-driv-
ing control unit 70 may control the vehicle to perform
autonomous driving, for example, may control the steer-
ing, acceleration and deceleration, lights, windshield wip-
ers, and the like of the vehicle. In the autonomous-driving
mode, the autonomous-driving control unit 70 automati-
cally controls the driving of the vehicle without the driver
operating the steering wheel 10.
[0063] Specifically, when the vehicle is in the autono-
mous-driving mode, the autonomous-driving control unit
70 may monitor whether the autonomous-driving exit in-
struction of the driver is received. If the autonomous-driv-
ing exit instruction of the driver is received, that is, the
driver presses the autonomous-driving exit button, the
driver wants to actively take over the vehicle. In this case,
the autonomous-driving control unit 70 controls the ve-
hicle to exit the autonomous-driving mode, the steering
controller 52 transmits the rotation information of the
wheels 100 to the steering wheel controller 51, and the
steering wheel controller 51 controls the steering wheel
10 according to the rotation information of the wheels
100 to make the rotation angle of the steering wheel 10
the same as the rotation angle of the wheels 100.
[0064] The autonomous-driving control unit 70 may al-
so determine whether there is a failure therein. If there
is a failure in the autonomous-driving control unit 70 such
as an autonomous-driving sensor failure, the autono-
mous-driving control unit 70 determines that the driver
needs to take over the vehicle. In this case, the autono-
mous-driving control unit 70 controls the vehicle to exit
the autonomous-driving mode, the steering controller 52
transmits the rotation information of the wheels 100 to
the steering wheel controller 51, and the steering wheel
controller 51 controls the steering wheel 10 according to
the rotation information of the wheels 100 to make the
rotation angle of the steering wheel 10 the same as the
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rotation angle of the wheels 100.
[0065] The autonomous-driving control unit 70 may al-
so monitor a surrounding environment of the vehicle to
determine whether the driving environment of the vehicle
meets an autonomous driving condition. If the driving en-
vironment of the vehicle does not meet the autonomous
driving condition, that is, a vehicle surrounding environ-
ment is complex (for example, the vehicle is in a residen-
tial area), the autonomous-driving control unit 70 deter-
mines that the driver needs to take over the vehicle. In
this case, the autonomous-driving control unit 70 controls
the vehicle to exit the autonomous-driving mode, the
steering controller 52 transmits the rotation information
of the wheels 100 to the steering wheel controller 51, and
the steering wheel controller 51 controls the steering
wheel 10 according to the rotation information of the
wheels 100 to make the rotation angle of the steering
wheel 10 the same as the rotation angle of the wheels
100.
[0066] Therefore, in a case that the driver wants to ac-
tively take over the vehicle or the autonomous-driving
control unit 70 determines that the driver needs to take
over the vehicle, the steering wheel may be controlled to
rotate to make the rotation angle of the steering wheel
the same as the rotation angle of the vehicle, to facilitate
the takeover by the driver.
[0067] In some embodiments of the present disclo-
sure, when the steering wheel 10 is not controlled, that
is, the steering wheel 10 is not operated by the driver and
the steering wheel 10 does not need to be synchronized
with the wheels, the steering wheel 10 may be accom-
modated in an accommodating cavity to provide more
space in the cockpit.
[0068] According to an embodiment of the present dis-
closure, the steering controller 52 is configured to: re-
ceive rotation information transmitted by the autono-
mous-driving control unit 70 when the vehicle is in the
autonomous-driving mode, and control a steering mech-
anism 40 according to the rotation information transmit-
ted by the autonomous-driving control unit 70, so that the
steering mechanism 40 drives, according to the rotation
information transmitted by the autonomous-driving con-
trol unit 70, the wheels 100 of the vehicle to rotate.
[0069] When the vehicle is in the autonomous-driving
mode, the autonomous-driving control unit 70 may trans-
mit rotation information such as a rotation angle to the
steering controller 52, and the steering controller 52 may
control a steering motor 42 according to the rotation in-
formation transmitted by the autonomous-driving control
unit 70 to make the steering motor 42 drive the wheels
100 through the steering gear 41 to rotate to a corre-
sponding angle.
[0070] The steering controller 52 may receive the ro-
tation information transmitted by the autonomous-driving
control unit 70, and drive the steering motor 42 according
to the rotation information to rotate. In addition, the steer-
ing controller 52 also monitors the rotation information of
the wheels 100 through a wheel steering angle sensor

60, and stops driving the steering motor 42 when it is
detected that the wheels 100 is rotated to an angle an-
ticipated by the autonomous-driving control unit 70.
[0071] Therefore, when the vehicle is in the autono-
mous-driving mode, the steering controller 52 controls
the rotation of the wheels 100 according to the rotation
information from the autonomous-driving control unit 70
without a steering wheel, and the steering wheel drive
unit 30 may not control the steering wheel to rotate.
[0072] According to an embodiment of the present dis-
closure, the control module 50 such as the steering wheel
controller 51 communicates with the in-vehicle intelligent
device through a communication bus of the vehicle, for
example, a CAN. The in-vehicle intelligent device obtains
status information and steering wheel information of the
vehicle when the in-vehicle intelligent device detects the
running of a target program of the in-vehicle intelligent
device, and controls a target object of the in-vehicle in-
telligent device according to rotation information of the
steering wheel 10 when the vehicle is in the autonomous-
driving mode.
[0073] It can be understood that the status information
of the vehicle may include a driving mode of the vehicle,
for example, a steering-wheel driving mode, an autono-
mous-driving mode or a parking state of the vehicle. The
steering wheel information may include rotation informa-
tion of the steering wheel, a use status of the steering
wheel, mark information of the steering wheel, and the
like.
[0074] It should be noted that the in-vehicle intelligent
device may obtain the status information and steering
wheel information of the vehicle together, or the in-vehi-
cle intelligent device may first obtain the status informa-
tion of the vehicle, and then obtain the steering wheel
information when it is determined that the vehicle is not
in the steering-wheel driving mode. In addition, the target
program may be an application such as a game program
installed on the in-vehicle intelligent device. The target
object may be a virtual object such as a virtual steering
wheel or a virtual vehicle displayed on the in-vehicle in-
telligent device, or the target object may be a physical
object such as the in-vehicle intelligent device itself or a
rotating part of the in-vehicle intelligent device.
[0075] The in-vehicle intelligent device may control the
running of the target program according to an instruction
of a user, and the user may operate the steering wheel
after the target program starts to run. The steering wheel
controller 51 reads the rotation angle and rotation speed
of the steering wheel 10, and transmits the rotation angle
and rotation speed of the steering wheel 10 to the com-
munication bus. After the in-vehicle intelligent device de-
tects the running of the target program, the in-vehicle
intelligent device may directly read the information
through the communication bus of the vehicle. For ex-
ample, the in-vehicle intelligent device may first read the
status information of the vehicle through the communi-
cation bus to determine an operating mode, actively read
the rotation information of the steering wheel 10 through
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the communication bus when the vehicle is in the auton-
omous-driving mode, and control the target object ac-
cording to the rotation information of the steering wheel
10. In another example, the in-vehicle intelligent device
may first read the status information of the vehicle and
the rotation information of the steering wheel 10 through
the communication bus, determine the operating mode
according to the status information of the vehicle, and
control the target object according to the rotation infor-
mation of the steering wheel 10 when the vehicle is in
the autonomous-driving mode.
[0076] It can be understood that when the vehicle is in
the autonomous-driving mode and the running of the tar-
get program is detected, the in-vehicle intelligent device
may display reminder information to prompt the user to
operate the steering wheel.
[0077] In addition, in some other embodiments, after
the vehicle is in the autonomous-driving mode, the in-
vehicle intelligent device may also determine a use status
of the steering wheel. If the steering wheel is in use, for
example, is remotely controlling another device, the tar-
get object is no longer controlled according to the rotation
information of the steering wheel 10. If the steering wheel
is not in use, the target object is controlled according to
the rotation information of the steering wheel 10.
[0078] In some embodiments of the present disclo-
sure, the target program may be a game program such
as a sim racing game, and the target object may be a
simulated object such as a simulated racing car in the
game. For example, when the target program is a sim
racing game, the user may trigger the sim racing game
to run and operate the steering wheel. The steering wheel
controller 51 reads the rotation angle and rotation speed
of the steering wheel 10, and transmits the rotation angle
and rotation speed of the steering wheel 10 to the com-
munication bus. When the vehicle is in the autonomous-
driving mode and the running of the target program is
detected, the in-vehicle intelligent device may directly
read the rotation information of the steering wheel 10
through the communication bus, process the rotation in-
formation of the steering wheel 10 to obtain rotation in-
formation (including a rotation angle, a rotation speed or
a rotation angle and a rotation speed) of the target object,
and then perform steering control on the target object
according to the rotation information of the target object.
For example, a simulated racing car in the sim racing
game may rotate according to the obtained rotation angle
and rotation speed of the target object.
[0079] Therefore, the in-vehicle intelligent device is re-
motely controlled by using a physical steering wheel, to
ensure normal driving and also provide a passenger with
entertainment.
[0080] In some embodiments, the control module 50
such as the steering controller 52 may perform wireless
communication with the mobile intelligent device. When
the mobile intelligent device detects the running of a tar-
get program of the mobile intelligent device, the mobile
intelligent device transmits a request instruction to the

control module 50, that is, the steering controller 52, and
receives the status information and the steering wheel
information of the vehicle that are transmitted by the con-
trol module 50. When the vehicle is in the autonomous-
driving mode, the mobile intelligent device controls a tar-
get object of the mobile intelligent device according to
the rotation information of the steering wheel 10.
[0081] It should be noted that the mobile intelligent de-
vice may be an intelligent device that is not mounted on
the vehicle. After receiving the request instruction, the
steering controller 52 may transmit the status information
and the steering wheel information of the vehicle to the
mobile intelligent device together. Alternatively, the
steering controller 52 may transmit the status information
of the vehicle to the mobile intelligent device after receiv-
ing the request instruction. The mobile intelligent device
may transmit a control request to the steering controller
52 when the mobile intelligent device determines that the
vehicle is in the autonomous-driving mode. The steering
controller 52 then obtains the steering wheel information
according to the control request, and transmits the steer-
ing wheel information to the mobile intelligent device in
real time. The mobile intelligent device may control the
target object according to the rotation information of the
steering wheel 10.
[0082] It can be understood that the target program
may be an application such as a game program or a
remote control program installed on the mobile intelligent
device. The target object may be a virtual object such as
a virtual steering wheel or a virtual vehicle displayed on
the mobile intelligent device, or the target object may be
a physical object, such as the mobile intelligent device
itself or a rotating part (for example, a rotating part of an
unmanned aerial vehicle) of the mobile intelligent device.
[0083] The mobile intelligent device may control the
running of the target program according to an instruction
of a user, and the user may operate the steering wheel
after the target program starts to run. The steering wheel
controller 51 reads the rotation angle and rotation speed
of the steering wheel 10, and transmits the rotation angle
and rotation speed of the steering wheel 10 to the steering
controller 52. After the mobile intelligent device detects
that the target program is running, the mobile intelligent
device may transmit a request instruction to the steering
controller 52, and the steering controller 52 feeds back
information to the mobile intelligent device after receiving
the request instruction. For example, the steering con-
troller 52 may transmit the status information of the ve-
hicle to the mobile intelligent device, and the mobile in-
telligent device may determine the operating mode ac-
cording to the status information of the vehicle, and then
transmit a control request to the steering controller 52
when the vehicle is in the autonomous-driving mode. The
steering controller 52 then obtains the steering wheel in-
formation according to the control request, and transmits
the steering wheel information to the mobile intelligent
device in real time. The mobile intelligent device may
control the target object according to the rotation infor-
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mation of the steering wheel 10. In another example, after
receiving the request instruction, the steering controller
52 may transmit the status information of the vehicle and
the rotation information of the steering wheel 10 to the
mobile intelligent device together, and the mobile intelli-
gent device then determines the operating mode accord-
ing to the status information of the vehicle, and controls
the target object according to the rotation information of
the steering wheel 10 when the vehicle is in the autono-
mous-driving mode.
[0084] It can be understood that when the vehicle is in
the autonomous-driving mode and the running of the tar-
get program is detected, the mobile intelligent device may
display reminder information to prompt the user to oper-
ate the steering wheel.
[0085] In addition, in some other embodiments, after
the vehicle enters the autonomous-driving mode, the mo-
bile intelligent device may also determine a use status
of the steering wheel. If the steering wheel is in use, for
example, is remotely controlling another device, the tar-
get object is no longer controlled according to the rotation
information of the steering wheel 10. If the steering wheel
is not in use, the target object is controlled according to
the rotation information of the steering wheel 10.
[0086] In some embodiments of the present disclo-
sure, the target program may be a game program such
as a sim racing game, and the target object may be a
simulated object such as a simulated racing car in the
game. Alternatively, the target program may be an un-
manned-aerial-vehicle remote control program, and the
target object may be an unmanned aerial vehicle. For
example, when the target program is an unmanned-aer-
ial-vehicle remote control program, the user may trigger
the unmanned-aerial-vehicle remote control program to
run and operate the steering wheel. The steering wheel
controller 51 reads the rotation angle and rotation speed
of the steering wheel 10 and transmits the rotation angle
and rotation speed of the steering wheel 10 to the steering
controller 52, and the steering controller 52 transmits the
rotation angle and rotation speed of the steering wheel
10 to the unmanned aerial vehicle in real time. When the
vehicle is in the autonomous-driving mode and the run-
ning of the target program is detected, the unmanned
aerial vehicle may process the rotation information of the
steering wheel 10 to obtain rotation information (including
a rotation angle, a rotation speed or a rotation angle and
a rotation speed) of the target object. Steering control
may then be performed on the unmanned aerial vehicle
according to the rotation information of the target object,
so that the unmanned aerial vehicle is remotely control-
led.
[0087] Therefore, the mobile intelligent device is re-
motely controlled by using the physical steering wheel of
the vehicle, to ensure normal driving and also provide a
passenger with entertainment.
[0088] It should be noted that the wheels 100 of the
vehicle may not rotate with the rotation of the steering
wheel when the vehicle is in the autonomous-driving

mode. When the vehicle is in the steering-wheel driving
mode, the in-vehicle intelligent device or the mobile de-
vice may automatically exit the target program and stop
controlling the target object according to the rotation in-
formation of the steering wheel 10. The in-vehicle intel-
ligent device or the mobile device determines, according
to the status information of the vehicle transmitted by the
control module 50 in real time, that the vehicle enters the
steering-wheel driving mode. According to an embodi-
ment of the present disclosure, the steering controller 52
is configured to: obtain the rotation information of the
steering wheel 10 after the vehicle enters the steering-
wheel driving mode, and control the steering mechanism
40 according to the rotation information of the steering
wheel 10, so that the steering mechanism 40 drives the
wheels 100 of the vehicle according to the rotation infor-
mation of the steering wheel 10 to rotate. At the same
time, the steering wheel controller 51 controls the steer-
ing wheel drive unit 30 to apply steering torque to the
steering wheel 10.
[0089] That is, when the driver operates the steering
wheel 10, the steering wheel controller 51 may transmit
the rotation information of the steering wheel 10 to the
steering controller 52, and the steering controller 52 con-
trols the steering mechanism 40 according to the re-
ceived rotation information, to make the wheels 100 ro-
tate to a corresponding angle.
[0090] The steering controller 52 may receive the ro-
tation information of the steering wheel 10 transmitted
by the steering wheel controller 51, and drive the steering
motor 42 according to the rotation information of the
steering wheel 10 to operate. In addition, the steering
controller 52 also monitors the rotation information such
as the rotation angle of the wheels 100 through the wheel
steering angle sensor 60. When it is detected that the
wheels 100 are rotated to the rotation angle of the steer-
ing wheel 10, the driving of the steering motor 42 is
stopped, to ensure that the angle of the wheels is the
same as that of the steering wheel in real time.
[0091] It can be understood that the steering wheel
controller 51 may acquire the rotation information of the
steering wheel 10 through a steering wheel steering an-
gle sensor 20 to determine a steering intention of the
driver. The steering wheel drive unit 30 may simulate the
steering torque, to provide the driver with a relatively com-
fortable steering force. The steering controller 52 may
receive the rotation information of the steering wheel 10
transmitted by the steering wheel controller 51 and de-
termine whether the vehicle is in the steering-wheel driv-
ing mode. When the vehicle is in the steering-wheel driv-
ing mode, the steering controller 52 drives the steering
mechanism 40 according to the rotation information of
the steering wheel 10 to implement the steering. When
the steering wheel 10 enters a preset operating mode
and the vehicle is not in the steering-wheel driving mode,
the steering controller 52 may obtain a steering angle
and steering speed of the steering wheel 10, and transmit
the steering angle and steering speed of the steering
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wheel to the intelligent device 200 in a wired or wireless
manner, or the intelligent device 200 may directly perform
determination, and actively acquire the rotation informa-
tion of the steering wheel 10 after it is determined that
the steering wheel enters the preset operating mode and
the vehicle is not in the steering-wheel driving mode.
[0092] Therefore, when the driver drives the vehicle,
the rotation angle of the steering wheel 10 may be kept
the same as the rotation angle of the wheels 100.
[0093] As described above, in this embodiment of the
present disclosure, after the vehicle is powered on, the
steering controller 52 may determine whether the vehicle
is successfully started. If the vehicle fails to start, the
steering controller 52 does not receive the rotation infor-
mation from the steering wheel drive unit 30 or the au-
tonomous-driving control unit 70 and the angle of the
wheels 100 remains unchanged. In this case, the in-ve-
hicle intelligent device may determine whether the run-
ning of the target program is detected. If the target pro-
gram is detected, the in-vehicle intelligent device reads
the rotation angle and rotation speed of the steering
wheel 10, and controls the target object according to the
rotation angle and rotation speed of the steering wheel
10. Alternatively, the mobile intelligent device may deter-
mine whether the running of the target program is detect-
ed. If the target program is detected, the mobile intelligent
device transmits a request instruction to the steering con-
troller 52, receives the rotation angle and rotation speed
of the steering wheel 10 transmitted by the steering con-
troller 52, and controls the target object according to the
rotation angle and rotation speed of the steering wheel
10.
[0094] If the vehicle is successfully started, the steering
controller 52 further determines whether the vehicle is in
the autonomous-driving mode. If the vehicle is not in the
autonomous-driving mode and is in a steering wheel con-
trol mode, the steering controller 52 receives the rotation
information of the steering wheel transmitted by the steer-
ing wheel drive unit 30, drives the steering motor 42, and
at the same time monitors the rotation information of the
wheels 100 through the wheel steering angle sensor 60,
to keep the angle of the wheels 100 the same as the
angle of the steering wheel 10 and respond to a steering
request of the driver in real time.
[0095] If the vehicle is in the autonomous-driving
mode, the steering controller 52 receives the rotation in-
formation transmitted by the autonomous-driving control
unit 70, drives the steering motor 42 according to the
rotation information transmitted by the autonomous-driv-
ing control unit 70, and at the same time monitors the
rotation information of the wheels 100 through the wheel
steering angle sensor 60, to keep the angle of the wheels
100 consistent with a requirement of the autonomous-
driving control unit 70. In this case, the in-vehicle intelli-
gent device may determine whether the running of the
target program is detected. If the target program is de-
tected, the in-vehicle intelligent device reads the rotation
angle and rotation speed of the steering wheel 10, and

controls the target object according to the rotation angle
and rotation speed of the steering wheel 10. Alternatively,
the mobile intelligent device may determine whether the
running of the target program is detected. If the target
program is detected, the mobile intelligent device trans-
mits a request instruction to the steering controller 52,
receives the rotation angle and rotation speed of the
steering wheel 10 transmitted by the steering controller
52, and controls the target object according to the rotation
angle and rotation speed of the steering wheel 10.
[0096] During the autonomous-driving mode of the ve-
hicle, the autonomous-driving control unit 70 determines
whether an exit instruction of the driver is received or the
autonomous-driving control unit 70 determines whether
there is a failure in the autonomous-driving control unit
or whether the driving environment does not meet an
autonomous driving operation condition. If the exit in-
struction of the driver is received, or there is a failure in
the autonomous-driving control unit 70, or the driving en-
vironment does not meet the autonomous driving condi-
tion, the steering controller 52 transmits the rotation in-
formation of the wheels 100 to the steering wheel con-
troller 51, and the steering wheel controller 51 determines
whether the rotation angle of the steering wheel 10 is the
same as the rotation angle of the wheels 100. If yes, the
steering wheel controller 51 notifies the steering control-
ler 52 that the synchronization is successful, and if not,
the steering wheel controller 51 controls the steering
wheel drive unit 30 according to the rotation information
of the wheels to drive the steering wheel 10 to rotate, and
monitors the rotation information of the steering wheel
through the steering wheel steering angle sensor 20, so
that the angle of the steering wheel 10 is rotated to an
angle the same as that of the wheels 100.
[0097] Therefore, the steering control system of this
embodiment of the present disclosure can implement
steering control. When the vehicle is in a parking state
or the vehicle is in an autonomous-driving state, rotation
information of the steering wheel does not need to be the
same as that of the wheels. In this case, the steering
wheel may be used for other operations, for example,
used as a remote control for a racing game and for con-
trolling an unmanned aerial vehicle. When a user oper-
ates the vehicle or the autonomous-driving state is exited,
an angle of the steering wheel needs to be the same as
that of the wheels. Therefore, the system provided in this
embodiment of the present disclosure may be used as a
remote control system, and may also to be used as a
driving system through synchronization with the wheels
when the driver operates the vehicle.
[0098] In summary, according to the vehicle control
system provided by this embodiment of the present dis-
closure, the control module is electrically connected to
the steering mechanism, the wheel steering angle sen-
sor, the steering wheel steering angle sensor, and the
steering wheel drive unit separately, and the control mod-
ule obtains the rotation information of the wheels before
the vehicle enters a steering-wheel driving mode, and
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controls the steering wheel drive unit according to the
rotation information of the wheels to drive the steering
wheel to rotate, until the rotation angle of the steering
wheel is the same as the rotation angle of the wheels.
Therefore, a steering intention of the driver can be trans-
mitted through a wired signal or a wireless signal, to fur-
ther implement steering control without a mechanical
mechanism, so that it is convenient to freely arrange the
position of a steering wheel, and a plurality of steering
wheels can be arranged. When the vehicle needs to be
taken over by a driver, it can be ensured that the rotation
angle of the steering wheel is the same as the rotation
angle of the wheels, so as to ensure that the driver can
accurately determine the moving direction of the vehicle
and prevent the vehicle from danger.
[0099] As shown in FIG. 9, the control module 50 com-
municates with an in-vehicle intelligent device 210
through the communication bus of the vehicle. The in-
vehicle intelligent device 210 obtains status information
and steering wheel information of the vehicle when the
running of a target program of the in-vehicle intelligent
device 210 is detected, and controls a target object of
the in-vehicle intelligent device 210 according to the ro-
tation information of the steering wheel when the vehicle
is in the autonomous-driving mode.
[0100] As shown in FIG. 10, the control module per-
forms wireless communication with a mobile intelligent
device 220. When detecting the running of a target pro-
gram of the mobile intelligent device 220, the mobile in-
telligent device 220 transmits a request instruction to the
control module 50, and receives the status information
and the steering wheel information of the vehicle that are
transmitted by the control module 50. When the vehicle
is in the autonomous-driving mode, the mobile intelligent
device 220 controls a target object of the mobile intelli-
gent device according to the rotation information of the
steering wheel.
[0101] FIG. 11 is a schematic block diagram of a ve-
hicle according to an embodiment of the present disclo-
sure.
[0102] As shown in FIG. 11, a vehicle 1000 according
to an embodiment of the present disclosure includes a
vehicle steering control system 1100 in the foregoing em-
bodiment.
[0103] According to the vehicle provide in this embod-
iment of the present disclosure, through the foregoing
vehicle steering control system, a steering intention of a
driver can be transmitted through a wired signal or a wire-
less signal, to further implement steering control without
a mechanical mechanism, so that it is convenient to freely
arrange the position of a steering wheel, and a plurality
of steering wheels can be arranged. When the vehicle
needs to be taken over by a driver, it can be ensured that
the rotation angle of the steering wheel is the same as
the rotation angle of the wheels, so as to ensure that the
driver can accurately determine the moving direction of
the vehicle and prevent the vehicle from danger.
[0104] Corresponding to the vehicle control system in

the foregoing embodiment, a vehicle steering control
method is further provided in this embodiment of the
present disclosure.
[0105] FIG. 12 is a flowchart of a vehicle steering con-
trol method according to an embodiment of the present
disclosure. The vehicle control system includes a steer-
ing wheel, a steering wheel drive unit, and a steering
mechanism. The steering wheel drive unit is connected
to the steering wheel. The steering wheel drive unit is
configured to drive the steering wheel to rotate. The steer-
ing mechanism is configured to drive wheels of the ve-
hicle to rotate.
[0106] As shown in FIG. 12, the vehicle control method
provided in this embodiment of the present disclosure
includes the following steps.
[0107] S51: Obtain rotation information of wheels be-
fore a vehicle enters a steering-wheel driving mode.
[0108] S52: Control a steering wheel drive unit accord-
ing to the rotation information of the wheels to drive a
steering wheel to rotate, until a rotation angle of the steer-
ing wheel is the same as a rotation angle of the wheels.
[0109] According to an embodiment of the present dis-
closure, the controlling the steering wheel drive unit ac-
cording to the rotation information of the wheels to drive
the steering wheel to rotate, until the rotation angle of the
steering wheel is the same as the rotation angle of the
wheels includes: obtaining the rotation information of the
wheels before the vehicle enters the steering-wheel driv-
ing mode, transmitting the rotation information of the
wheels to a steering wheel controller, and controlling, by
the steering wheel controller, the steering wheel drive
unit according to the rotation information of the wheels
to drive the steering wheel to rotate, until the rotation
angle of the steering wheel is the same as the rotation
angle of the wheels.
[0110] According to an embodiment of the present dis-
closure, there are a plurality of steering wheels and a
plurality of steering wheel drive units corresponding to
the steering wheels one by one, and each steering wheel
drive unit is configured to drive a steering wheel corre-
sponding to the steering wheel drive unit to rotate. The
obtaining the rotation information of the wheels before
the vehicle enters the steering-wheel driving mode, and
controlling the steering wheel drive unit according to the
rotation information of the wheels to drive the steering
wheel to rotate, until the rotation angle of the steering
wheel is the same as the rotation angle of the wheels
includes: obtaining the rotation information of the wheels
before the vehicle enters the steering-wheel driving
mode, and controlling a steering wheel drive unit of a to-
be-controlled vehicle according to the rotation informa-
tion of the wheels to drive a steering wheel of the to-be-
controlled vehicle to rotate, until the rotation angle of the
steering wheel of the to-be-controlled vehicle is the same
as the rotation angle of the wheels.
[0111] According to an embodiment of the present dis-
closure, there are a plurality of steering wheels and a
plurality of steering wheel drive units corresponding to
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the steering wheels one by one, each steering wheel
drive unit is configured to drive a steering wheel corre-
sponding to the steering wheel drive unit to rotate, and
at least one steering wheel drive unit is controlled ac-
cording to the obtained rotation information of the wheels
to drive the steering wheel to rotate until the rotation angle
of the at least one steering wheel is the same as the
rotation angle of the wheels.
[0112] According to an embodiment of the present dis-
closure, when an autonomous-driving control unit of the
vehicle receives an autonomous-driving exit instruction
of a driver through a receiving assembly, there is a failure
in the autonomous-driving control unit, or a driving envi-
ronment of the vehicle does not meet an autonomous
driving condition, the autonomous-driving control unit
controls the vehicle to switch from an autonomous-driv-
ing mode to the steering-wheel driving mode.
[0113] According to an embodiment of the present dis-
closure, before the vehicle enters the steering-wheel driv-
ing mode, it is further determined whether the vehicle is
successfully started. If the vehicle is not successfully
started, receiving of an angle control signal from the
steering wheel drive unit or the autonomous-driving con-
trol unit is skipped, and the rotation angle of the wheels
is controlled to remain unchanged.
[0114] According to an embodiment of the present dis-
closure, the vehicle control method further includes: re-
ceiving, when the vehicle is in the autonomous-driving
mode, rotation information transmitted by the autono-
mous-driving control unit; and controlling the steering
mechanism according to the rotation information trans-
mitted by the autonomous-driving control unit, so that the
steering mechanism drives, according to the rotation in-
formation transmitted by the autonomous-driving control
unit, the wheels of the vehicle to rotate.
[0115] According to an embodiment of the present dis-
closure, the vehicle control method further includes: ob-
taining the rotation information of the steering wheel after
the vehicle enters the steering-wheel driving mode, and
controlling the steering mechanism according to the ro-
tation information of the steering wheel, so that the steer-
ing mechanism drives the wheels of the vehicle according
to the rotation information of the steering wheel to rotate.
According to an embodiment of the present disclosure,
when the steering wheel is operated by the driver, steer-
ing torque is applied to the steering wheel through the
steering wheel drive unit.
[0116] Specifically, as shown in FIG. 13, the vehicle
steering control method provided in this embodiment of
the present disclosure includes the following steps.
[0117] S101: Power on a vehicle.
[0118] S102: Determine whether the vehicle is suc-
cessfully started.
[0119] If yes, step S104 is performed, or if not, step
S103 is performed.
[0120] S103: Skip receiving an angle control signal
from a steering wheel drive unit or an autonomous-driving
control unit, and keep an angle of wheels unchanged. In

this case, an in-vehicle intelligent device may determine
whether it is detected that a target program is running. If
the target program is detected, the in-vehicle intelligent
device reads the rotation angle and rotation speed of the
steering wheel, and controls a target object according to
the rotation angle and rotation speed of the steering
wheel. Alternatively, a mobile intelligent device may de-
termine whether it is detected that a target program is
running. If the target program is detected, the mobile in-
telligent device transmits a request instruction to the
steering controller, receives the rotation angle and rota-
tion speed of the steering wheel that are transmitted by
the steering controller, and controls a target object ac-
cording to the rotation angle and rotation speed of the
steering wheel, where the process returns to step S102.
[0121] S104: Determine whether the vehicle is in an
autonomous-driving mode.
[0122] If yes, step S106 is performed, or if not, step
S105 is performed.
[0123] S105: Receive rotation information of a steering
wheel transmitted by a steering wheel drive unit, drive a
steering mechanism, and monitor rotation information of
wheels through a wheel steering angle sensor, to keep
an angle of the wheels the same as an angle of the steer-
ing wheel and respond to a steering request of a driver
in real time, where the process returns to step S104.
[0124] S106: Receive a rotation information transmit-
ted by an autonomous-driving control unit, drive a steer-
ing mechanism according to the rotation information
transmitted by the autonomous-driving control unit, and
monitor rotation information of wheels through a wheel
steering angle sensor, to keep an angle of the wheels
consistent with a requirement of the autonomous-driving
control unit. In this case, an in-vehicle intelligent device
may determine whether it is detected that a target pro-
gram is running. If the target program is detected, the in-
vehicle intelligent device reads the rotation angle and
rotation speed of the steering wheel, and controls a target
object according to the rotation angle and rotation speed
of the steering wheel. Alternatively, the mobile intelligent
device may determine whether the running of the target
program is detected. If the target program is detected,
the mobile intelligent device transmits a request instruc-
tion to the steering controller, receives the rotation angle
and rotation speed of the steering wheel that are trans-
mitted by the steering controller, and controls the target
object according to the rotation angle and rotation speed
of the steering wheel.
[0125] S107: The autonomous-driving control unit de-
termines whether an exit instruction of a driver is re-
ceived, whether there is a failure in the autonomous-driv-
ing control unit, or whether a driving environment does
not support an autonomous driving operation condition.
[0126] If yes, step S 108 is performed, or if not, step
S106 is performed.
[0127] S108: The steering wheel drive unit determines
whether a rotation angle of the steering wheel is the same
as a rotation angle of the wheels.
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[0128] If yes, step S110 is performed, or if not, step
S109 is performed.
[0129] S109: Receive the rotation information of the
wheels, control a steering wheel drive unit according to
the rotation information of the wheels to drive the steering
wheel to rotate, and monitor the rotation information of
the steering wheel through a steering wheel steering an-
gle sensor, so that the steering wheel is rotated to an
angle the same as the angle of the wheels, where the
process returns to step S108.
[0130] S110: The steering wheel drive unit notifies that
synchronization succeeds, where the process returns to
step S105.
[0131] According to an embodiment of the present dis-
closure, as shown in FIG. 11, the in-vehicle intelligent
device communicates with the vehicle through a commu-
nication bus of the vehicle.
[0132] S61: Obtain status information and steering
wheel information of the vehicle when the running of the
target program of the in-vehicle intelligent device is de-
tected.
[0133] S62: Control the target object of the in-vehicle
intelligent device according to the rotation information of
the steering wheel when the vehicle is in the autonomous-
driving mode.
[0134] According to an embodiment of the present dis-
closure, as shown in FIG. 12, the mobile intelligent device
performs wireless communication with the vehicle.
[0135] S71: Transmit a request instruction to the vehi-
cle when the running of the target program of the mobile
intelligent device is detected, and receive the status in-
formation and steering wheel information of the vehicle
that are transmitted by the vehicle.
[0136] S72: Control the target object of the mobile in-
telligent device according to the rotation information of
the steering wheel when the vehicle is in the autonomous-
driving mode.
[0137] In summary, according to the vehicle steering
control method provided in this embodiment of the
present disclosure, before the vehicle enters the steer-
ing-wheel driving mode, the rotation information of the
wheels is obtained, and the steering wheel drive unit is
controlled according to the rotation information of the
wheels to drive the steering wheel to rotate, until the ro-
tation angle of the steering wheel is the same as the
rotation angle of the wheels. Therefore, when the vehicle
needs to be taken over by a driver, it can be ensured that
the rotation angle of the steering wheel is the same as
the rotation angle of the wheels, so as to ensure that the
driver can accurately determine the moving direction of
the vehicle and prevent the vehicle from danger.
[0138] Based on the foregoing embodiments, the
present disclosure further provides a non-transitory com-
puter-readable storage medium, storing a computer pro-
gram thereon, the program, when being executed by a
processor, implementing the vehicle control method de-
scribed in the foregoing embodiments.

Embodiment 2

[0139] Based on the vehicle steering control system in
the embodiments of FIG. 1 to FIG. 3, the present disclo-
sure provides a vehicle, a vehicle steering control system
and method, and a server.
[0140] According to an embodiment of the present dis-
closure, the control module 50 is electrically connected
to the steering mechanism 40, the steering wheel drive
unit 30, and the steering wheel steering angle sensor 20.
The control module 50 further communicates with an in-
telligent direction control apparatus to receive at least
one piece of rotation information transmitted by the intel-
ligent direction control apparatus. The control module 50
is configured to control the steering mechanism 40 ac-
cording to at least one piece of the rotation information
of the steering wheel 10 and the rotation information
transmitted by the intelligent direction control apparatus.
The intelligent direction control apparatus includes at
least one of an autonomous-driving control unit 70, an
intelligent device 200, and a server 300.
[0141] The control module 50 further communicates
with at least one of the autonomous-driving control unit
70, the intelligent device 200, and the server 300 to re-
ceive at least one piece of the rotation information trans-
mitted by the autonomous-driving control unit 70, the ro-
tation information transmitted by the intelligent device
200, and the rotation information transmitted by the serv-
er 300. The control module 50 is configured to control
the steering mechanism 40 according to at least one
piece of the rotation information of the steering wheel 10,
the rotation information transmitted by the autonomous-
driving control unit 70, the rotation information transmit-
ted by the intelligent device 200, and the rotation infor-
mation transmitted by the server 30.
[0142] Specifically, the control module 50 such as a
steering controller 52 may receive the rotation informa-
tion transmitted by the autonomous-driving control unit
70, the rotation information of the steering wheel 10 trans-
mitted by a steering wheel controller 51, and the rotation
information transmitted by the intelligent device 200, and
may receive, through an in-vehicle communication mod-
ule, the rotation information transmitted by the server
300. Furthermore, the steering controller 52 may control
the steering mechanism 40 according to at least one
piece of the rotation information of the steering wheel 10,
the rotation information transmitted by the autonomous-
driving control unit 70, the rotation information transmit-
ted by the intelligent device 200, and the rotation infor-
mation transmitted by the server 30, thereby implement-
ing the control of vehicle steering in various manners by
using a redundant design, and ensuring the driving safety
of the vehicle.
[0143] In some embodiments, the control module 50
such as the steering controller 52 is configured to control,
when the vehicle is in an autonomous-driving mode, the
steering mechanism 40 according to the rotation infor-
mation transmitted by the autonomous-driving control
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unit 70, so that the steering mechanism 40 drives, ac-
cording to the rotation information transmitted by the au-
tonomous-driving control unit 70, wheels 100 of the ve-
hicle to rotate, and controls, when the vehicle has an
autonomous-driving failure, the steering mechanism 40
according to at least one piece of the rotation information
of the steering wheel 10, the rotation information trans-
mitted by the intelligent device 200, and the rotation in-
formation transmitted by the server 300.
[0144] When the vehicle is in the autonomous-driving
mode, the autonomous-driving control unit 70 may trans-
mit rotation information such as a rotation angle to the
steering controller 52, and the steering controller 52 may
control a steering motor 42 according to the rotation in-
formation transmitted by the autonomous-driving control
unit 70 to make the steering motor 42 drive the wheels
100 through the steering gear 41 to rotate to a corre-
sponding angle.
[0145] The steering controller 52 may receive the ro-
tation information transmitted by the autonomous-driving
control unit 70, and drive the steering motor 42 according
to the rotation information to rotate. In addition, the steer-
ing controller 52 also monitors the rotation information of
the wheels 100 through a wheel steering angle sensor
60, and stops driving the steering motor 42 when it is
detected that the wheels 100 is rotated to an angle an-
ticipated by the autonomous-driving control unit 70.
[0146] Therefore, when the vehicle is in the autono-
mous-driving mode, the steering controller 52 controls
the rotation of the wheels 100 according to the rotation
information from the autonomous-driving control unit 70
without a steering wheel, and the steering wheel drive
unit 30 may not control the steering wheel to rotate.
[0147] It should be noted that when the autonomous-
driving control unit 70 determines that the sensor encoun-
ters a failure or the autonomous-driving control unit 70
encounters a failure, it is determined that the vehicle has
an autonomous-driving failure, that is, the autonomous-
driving control unit 70 is disabled. If the steering controller
52 has not received a control message of the autono-
mous-driving control unit 70 within a preset time, the
steering controller 52 determines that the autonomous-
driving control unit 70 encounters a failure.
[0148] According to an embodiment of the present dis-
closure, when an autonomous-driving failure occurs in
the vehicle, the steering mechanism 40 may be controlled
in a preset priority order and according to the rotation
information of the steering wheel 10, the rotation infor-
mation transmitted by the intelligent device 200, or the
rotation information transmitted by the server 300. The
priority of the steering wheel 10 is higher than that of the
intelligent device 200, and the priority of the intelligent
device 200 is higher than that of the server 300.
[0149] Therefore, after the autonomous-driving control
unit encounters a failure, various solutions may be pro-
vided to implement steering control of a vehicle, thereby
ensuring the vehicle safety during driving. For example,
the vehicle may be controlled through a steering wheel

in the front of the driver’s seat, the vehicle may be con-
trolled through the intelligent device 200 such as an in-
vehicle intelligent device, and the vehicle may be remote-
ly controlled through the server 300. For example, the
vehicle may be remotely controlled by a monitoring per-
son.
[0150] In an embodiment of the present disclosure, af-
ter the vehicle has an autonomous-driving failure, the
control module 50 is further configured to: obtain the ro-
tation information of the wheels 100, and control the
steering wheel drive unit 30 according to the rotation in-
formation of the wheels 100 to drive the steering wheel
10 to rotate, until a rotation angle of the steering wheel
10 is the same as a rotation angle of the wheels.
[0151] The control module 50 includes the steering
wheel controller 51 and the steering controller 52. The
steering wheel controller 51 communicates with the
steering controller 52. The steering controller 52 is con-
figured to: obtain the rotation information of the wheels
100 after the vehicle has an autonomous-driving failure,
and transmit the rotation information of the wheels 100
to the steering wheel controller 51. The steering wheel
controller 51 controls the steering wheel drive unit 30
according to the rotation information of the wheels 100
to drive the steering wheel 10 to rotate, until the rotation
angle of the steering wheel 10 is the same as the rotation
angle of the wheels 100.
[0152] Therefore, it can be ensured that the driver can
accurately determine the moving direction of the vehicle,
so as to prevent the vehicle from danger, and effectively
remind the driver to drive, that is, when finding that the
steering wheel rotates, the driver may determine that the
autonomous driving requires manual intervention.
[0153] According to a specific embodiment of the
present disclosure, after the vehicle has an autonomous-
driving failure, the control module 50 is configured to:
receive the rotation information of the steering wheel 10
after receiving a steering wheel control instruction, and
control the steering mechanism 40 according to the ro-
tation information of the steering wheel 10.
[0154] It can be understood that the priority of the ro-
tation information of the steering wheel 10 is higher than
that of the rotation information transmitted by the intelli-
gent device 200 and that of the rotation information trans-
mitted by the server 300. Furthermore, when the rotation
information of the steering wheel 10 is received, even if
the rotation information transmitted by the intelligent de-
vice 200 and the rotation information transmitted by the
server 300 are received, the steering mechanism 40 is
also controlled according to the rotation information of
the steering wheel 10.
[0155] When the autonomous-driving control unit 70
or its sensor encounters a failure, the driver in the driver’s
seat may control the vehicle through a steering wheel
10. In this case, the vehicle enters a steering wheel con-
trol mode. The steering wheel 10 rotates under the driv-
er’s operation and the steering controller 52 acquires the
rotation information of the steering wheel 10 and controls
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the steering mechanism 40 according to the rotation in-
formation of the steering wheel 10, so that the steering
mechanism 40 drives the wheels 100 of the vehicle ac-
cording to the rotation information of the steering wheel
10 to rotate. At the same time, the steering wheel con-
troller 51 controls the steering wheel drive unit 30 to apply
steering torque to the steering wheel 10.
[0156] Specifically, when the autonomous-driving con-
trol unit 70 or its sensor encounters a failure, the steering
controller 52 may determine whether the steering wheel
control instruction is received. For example, when the
steering wheel 10 rotates under the operation of the driv-
er, it is determined that the steering wheel control instruc-
tion is received, or when a takeover button on the steering
wheel 10 is triggered, it is determined that the steering
wheel control instruction is received. After receiving the
steering wheel control instruction, the vehicle enters the
steering wheel control mode. In this case, the driver con-
trols the vehicle through the steering wheel 10. The steer-
ing wheel controller 51 may transmit the rotation infor-
mation of the steering wheel 10 to the steering controller
52, and the steering controller 52 controls the steering
mechanism 40 according to the received rotation infor-
mation, so that the wheels 100 are rotated to a corre-
sponding angle.
[0157] The steering controller 52 may receive the ro-
tation information of the steering wheel 10 transmitted
by the steering wheel controller 51, and drive the steering
motor 42 according to the rotation information of the
steering wheel 10 to operate. At the same time, the steer-
ing controller 52 also monitors the rotation information
such as the rotation angle of the wheels 100 through the
wheel steering angle sensor 60. When it is detected that
the wheels 100 are rotated to the rotation angle of the
steering wheel 10, the driving of the steering motor 42 is
stopped, thereby ensuring that an angle of the wheels is
the same as an angle of the steering wheel.
[0158] It can be understood that the steering wheel
controller 51 may acquire the rotation information of the
steering wheel 10 through a steering wheel steering an-
gle sensor 20 to determine a steering intention of the
driver. The steering wheel drive unit 30 may simulate the
steering torque, to provide the driver with a relatively com-
fortable steering force. The steering controller 52 may
receive the rotation information of the steering wheel 10
transmitted by the steering wheel controller 51, and drive
the steering mechanism 40 according to the rotation in-
formation of the steering wheel 10 to implement steering.
[0159] Therefore, when an autonomous driving con-
troller encounters a failure, the steering wheel 10 is pref-
erentially used to control the vehicle to avoid vehicle ac-
cidents.
[0160] In some embodiments, the control module 50
such as the steering controller 52 is configured to: re-
ceive, when the steering wheel control instruction is not
received and the intelligent-device control instruction is
received, the rotation information transmitted by the in-
telligent device 200, and control the steering mechanism

40 according to the rotation information transmitted by
the intelligent device 200.
[0161] It can be understood that the priority of the ro-
tation information transmitted by the intelligent device
200 is higher than that of the rotation information trans-
mitted by the server 300. Furthermore, when the rotation
information of the steering wheel 10 is not received and
the rotation information transmitted by the intelligent de-
vice 200 is received, even if the rotation information trans-
mitted by the server 300 is received, the steering mech-
anism 40 is also controlled according to the rotation in-
formation transmitted by the intelligent device 200.
[0162] When the autonomous-driving control unit 70
or its sensor encounters a failure, if the driver cannot take
over the steering wheel in time, the vehicle may be con-
trolled through the intelligent device 200. In this case, the
intelligent device 200 may receive a steering operation
instruction, generate rotation information according to
the steering operation instruction, and transmit the rota-
tion information to the steering controller 52. The steering
controller 52 obtains the rotation information transmitted
by the intelligent device 200 and controls the steering
mechanism 40 according to the rotation information
transmitted by the intelligent device 200, so that the steer-
ing mechanism 40 drives, according to the rotation infor-
mation transmitted by the intelligent device 200, the
wheels 100 of the vehicle to rotate.
[0163] Specifically, when the autonomous-driving con-
trol unit 70 or its sensor encounters a failure, the steering
controller 52, after determining that the steering wheel
control instruction is not received, further determines
whether an intelligent-terminal control instruction is re-
ceived, for example, determines that the intelligent-ter-
minal control instruction is received when the intelligent
terminal receives a rotation operation instruction from a
driver, or determines that the intelligent-terminal control
instruction is received when the takeover button on the
intelligent terminal is triggered. After receiving the intel-
ligent-terminal control instruction, the driver performs
steering control through the intelligent device 200. The
intelligent device 200 may transmit the rotation informa-
tion to the steering controller 52. The steering controller
52 controls the steering mechanism 40 according to the
rotation information transmitted by the intelligent device
200, so that the wheels 100 are rotated to a correspond-
ing angle. The steering controller 52 may receive the ro-
tation information of the steering wheel 10 transmitted
by the intelligent device 200, and drive, according to the
rotation information transmitted by the intelligent device
200, the steering motor 42 to operate. At the same time,
the steering controller 52 also monitors the rotation in-
formation such as the rotation angle of the wheels 100
through the wheel steering angle sensor 60. When it is
detected that the wheels 100 are rotated to a rotation
angle provided by the intelligent device 200, the driving
of the steering motor 42 is stopped, thereby ensuring that
an angle of the wheels is the same as the rotation angle
provided by the intelligent device 200.
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[0164] It can be understood that the intelligent device
200 may display a virtual steering wheel, and the driver
may input the steering operation instruction through the
virtual steering wheel. The intelligent device 200 may
generate rotation information such as a rotation angle of
the virtual steering wheel according to the steering op-
eration instruction, and transmit the rotation information
to the steering controller 52. The steering controller 52
may receive the rotation information of the virtual steering
wheel transmitted by the intelligent device 200, and drive
the steering mechanism 40 according to the rotation in-
formation of the virtual steering wheel to implement steer-
ing, so that a rotation angle of the virtual steering wheel
is the same as the rotation angle of the wheels.
[0165] Therefore, when the autonomous driving con-
troller encounters a failure and the driver is too late to
take over the steering wheel, the vehicle is controlled
through the intelligent device 200. For example, the ve-
hicle is controlled through the virtual steering wheel in
the intelligent terminal 200, to avoid vehicle accidents
and ensure the vehicle safety during driving.
[0166] It should be noted that after the vehicle has an
autonomous-driving failure, the control module 50 such
as the steering controller 52 may also obtain the rotation
information such as the rotation angle of the wheels 100
and transmit the rotation information of the wheels 100
to the intelligent terminal 200 to prompt the rotation angle
of the wheels 100. For example, when the intelligent de-
vice 200 displays the virtual steering wheel, the intelligent
device 200 may control the virtual steering wheel accord-
ing to the rotation information of the wheels 100 to rotate,
until the rotation angle of the virtual steering wheel is the
same as the rotation angle of the wheels.
[0167] Therefore, it can be ensured that the driver can
accurately determine the moving direction of the vehicle,
so as to prevent the vehicle from danger.
[0168] In some embodiments, the control module 50
such as the steering controller 52 is configured to obtain
vehicle surrounding image information when the steering
wheel control instruction is not received and the intelli-
gent-device control instruction is not received, transmit
the vehicle surrounding image information and the take-
over instruction to the server 300, and when the rotation
information transmitted by the server 300 is received,
control the steering mechanism 40 according to the ro-
tation information transmitted by the server 300.
[0169] It can be understood that when the steering
wheel control instruction is not received and the intelli-
gent-device control instruction is not received, the server
300 may be requested to take over the control of the
vehicle. In this case, the steering mechanism 40 may be
controlled according to the rotation information transmit-
ted by the server 300.
[0170] When the autonomous-driving control unit 70
or its sensor encounters a failure, if the driver cannot take
over the steering wheel in time and cannot control the
vehicle through the intelligent device 200, at this time,
the steering controller 52 may acquire the vehicle sur-

rounding image information through an in-vehicle cam-
era, and transmit the vehicle surrounding image informa-
tion to the server 300 together with the takeover instruc-
tion. The server 300 may receive an externally inputted
steering operation instruction to generate rotation infor-
mation or directly generate rotation information accord-
ing to the vehicle surrounding image information. The
server 300 then transmits the generated rotation infor-
mation to the steering controller 52. The steering control-
ler 52 receives the rotation information transmitted by the
server 300, and controls the steering mechanism 40 ac-
cording to the rotation information transmitted by the
server 300, so that the steering mechanism 40 drives,
according to the rotation information transmitted by the
server 300, the wheels 100 of the vehicle to rotate.
[0171] Specifically, when steering control is performed
on the vehicle by the server 300, the server 300 may
transmit the rotation information to the steering controller
52, and the steering controller 52 controls the steering
mechanism 40 according to the rotation information
transmitted by the server 300, so that the wheels 100 are
rotated to a corresponding angle. The steering controller
52 may receive the rotation information of the steering
wheel 10 transmitted by the server 300, and drive, ac-
cording to the rotation information transmitted by the
server 300, the steering motor 42 to operate. At the same
time, the steering controller 52 also monitors the rotation
information such as the rotation angle of the wheels 100
through the wheel steering angle sensor 60. When it is
detected that the wheels 100 are rotated to a rotation
angle provided by the server 300, the driving of the steer-
ing motor 42 is stopped, thereby ensuring that the angle
of the wheels is the same as the rotation angle provided
by the server 300.
[0172] It can be understood that a plurality of in-vehicle
cameras of the vehicle may be arranged around the ve-
hicle body to acquire vehicle surrounding image informa-
tion (which may be video information). The plurality of in-
vehicle cameras may be arranged in the front, on two
sides, and in the rear of the vehicle body. The steering
controller 52 may transmit, through a V2X communica-
tion module 80, the vehicle surrounding image informa-
tion acquired by the in-vehicle cameras and the takeover
instruction to the roadside V2X communication infra-
structure 90. The roadside V2X communication infra-
structure 90 transmits the vehicle surrounding image in-
formation and the takeover instruction to the server 300
in a 4G or 5G communication manner.
[0173] In an embodiment, the server 300 may push the
image information to a monitoring terminal of a back-
ground monitoring person in real time. The background
monitoring person obtains the vehicle surrounding image
information through an interface of the monitoring termi-
nal to determine a vehicle surrounding environment, and
may combine the vehicle surrounding environment and
input the steering operation instruction through an indoor
simulated steering wheel, to implement remote control
of the vehicle. The server 300 acquires rotation informa-

33 34 



EP 3 816 017 A1

19

5

10

15

20

25

30

35

40

45

50

55

tion of the indoor simulated steering wheel in real time
and remotely transmits the rotation information to the
V2X communication module 80 of the vehicle. The V2X
communication module 80 transmits the rotation infor-
mation from the server 300 to the steering controller 52,
and the steering controller 52 receives the rotation infor-
mation transmitted by the server 300, and controls the
steering mechanism 40 according to the rotation infor-
mation transmitted by the server 300.
[0174] In another embodiment, the server 300 may an-
alyze the image information, and calculate a vehicle driv-
ing route according to an analysis result, to obtain an
optimal steering wheel control signal, that is, to generate
rotation information such as a rotation angle and a rota-
tion speed, and remotely transmit the rotation information
to the V2X communication module 80 of the vehicle. The
V2X communication module 80 transmits the rotation in-
formation from the server 300 to the steering controller
52. The steering controller 52 receives the rotation infor-
mation transmitted by the server 300, and controls the
steering mechanism 40 according to the rotation infor-
mation transmitted by the server 300.
[0175] It can be understood that after receiving the
takeover instruction and the vehicle surrounding image
information, the server 300 may first determine whether
there is a monitoring terminal in an idle state, and transmit
the vehicle surrounding image information to any moni-
toring terminal in an idle state when there is a monitoring
terminal in an idle state, to display the vehicle surrounding
image information through the any monitoring terminal
in an idle state.
[0176] It should be noted that after the vehicle has an
autonomous-driving failure, the control module 50 such
as the steering controller 52 may also obtain the rotation
information such as the rotation angle of the wheels 100,
and transmit the rotation information of the wheels 100
to the server 300. The server 300 remotely controls the
vehicle based on the rotation information of the wheels
100. In addition, the server 300 may also control the in-
door simulated steering wheel according to the rotation
information of the wheels 100. That is, the server 300
may control the indoor simulated steering wheel accord-
ing to the rotation information of the wheels 100 to rotate,
until the rotation angle of the indoor simulated steering
wheel is the same as the rotation angle of the wheels,
thereby ensuring that the monitoring person can accu-
rately determine the moving direction of the vehicle, so
as to prevent the vehicle from danger.
[0177] Therefore, when the autonomous driving con-
troller encounters a failure, and the driver is too late to
take over the steering wheel and cannot control the ve-
hicle through the intelligent device 200, the server 300
may remotely control the vehicle, thereby providing var-
ious redundancy schemes after the autonomous driving
is disabled, avoiding vehicle accidents, and protecting
the vehicle safety during driving to the greatest extent.
[0178] As described above, in the specific embodiment
of the present disclosure, when the vehicle is powered

on, the steering controller 52 may determine whether the
vehicle is in an autonomous-driving mode, and if the ve-
hicle is not in the autonomous-driving mode, the steering
controller continues to determine whether the vehicle is
in the autonomous-driving mode.
[0179] If the vehicle is in the autonomous-driving
mode, the steering controller 52 determines whether the
vehicle has an autonomous-driving failure. If the auton-
omous-driving control unit 70 determines that the sensor
encounters a failure or the steering controller 52 deter-
mines that the autonomous-driving control unit 70 en-
counters a failure, that is, the steering controller 52 has
not received the control message of the autonomous-
driving control unit 70 within the preset time, it is deter-
mined that the vehicle has an autonomous-driving failure.
[0180] When the vehicle does not have an autono-
mous-driving failure, the steering controller 52 receives
the rotation information transmitted by the autonomous-
driving control unit 70, and controls the steering motor
42 according to the rotation information transmitted by
the autonomous-driving control unit 70. At the same time,
the steering controller 52 also monitors the rotation in-
formation of the wheels 100 through the wheel steering
angle sensor 60. When it is detected that the wheels 100
are rotated to an anticipated rotation angle of the auton-
omous-driving control unit 70, the driving of the steering
motor 42 is stopped.
[0181] When the vehicle has an autonomous-driving
failure, the steering controller 52 obtains the rotation in-
formation of the wheels 100, and transmits the rotation
information of the wheels 100 to the steering wheel con-
troller 51. The steering wheel controller 51 receives the
rotation information of the wheels 100 transmitted by the
steering controller 52, monitors the rotation angle of the
steering wheel 10 through the steering wheel steering
angle sensor 20 at the same time, and controls the steer-
ing wheel drive unit 30 according to the rotation informa-
tion of the wheels 100 to drive the steering wheel 10 to
rotate, until the steering wheel 10 is rotated to an angle
the same as the angle of the wheels, thereby synchro-
nizing the angle of the steering wheel with the angle of
the wheels. The steering controller 52 also transmits the
rotation information of the wheels 100 to the intelligent
terminal 200. The intelligent terminal 200 automatically
calls a control interface of the virtual steering wheel and
rotates the virtual steering wheel to an angle the same
as the angle of the wheels, thereby synchronizing the
angle of the virtual steering wheel of the intelligent ter-
minal 200 with the angle of the wheels.
[0182] Next, the steering controller 52 determines
whether the steering wheel control instruction is received.
If the steering wheel control instruction is received, the
steering controller 52 receives the rotation information of
the steering wheel 10 transmitted by the steering wheel
controller 51, and monitors the rotation information such
as the rotation angle of the wheels 100 through the wheel
steering angle sensor 60, and the steering controller 52
further drives the steering motor 42 according to the ro-
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tation information of the steering wheel 10 to operate,
until the wheels 100 are rotated to an angle the same as
the angle of the steering wheel 10.
[0183] If the steering controller 52 does not receive the
steering wheel control instruction, the steering controller
52 further determines whether the intelligent-terminal
control instruction is received. If the intelligent-terminal
control instruction is received, the steering controller 52
receives the rotation information transmitted by the intel-
ligent terminal 200 and also monitors the rotation infor-
mation such as the rotation angle of the wheels 100
through the wheel steering angle sensor 60, and further
drives, according to the rotation information transmitted
by the intelligent terminal 200, the steering motor 42 to
operate, until the wheels 100 are rotated to an angle re-
quired by the intelligent terminal 200.
[0184] If the steering controller 52 does not receive the
steering wheel control instruction and the intelligent-ter-
minal control instruction, the steering controller 52 trans-
mits the takeover instruction and the vehicle surrounding
image information to the roadside V2X communication
infrastructure through the V2X communication module,
and the roadside V2X communication infrastructure
transmits the takeover instruction and the vehicle sur-
rounding image information to the server 300 through 4G
or 5G. The steering controller 52 determines whether to
receive the rotation information from the server 300 trans-
mitted by the V2X communication module. If yes, the
steering controller 52 receives the rotation information
transmitted by the server 300, and monitors the rotation
information such as the rotation angle of the wheels 100
through the wheel steering angle sensor 60, and the
steering controller 52 further drives, according to the ro-
tation information transmitted by the server 300, the
steering motor 42 to operate, until the wheels 100 are
rotated to an angle required by the server 300.
[0185] In summary, according to the server provided
by this embodiment of the present disclosure, after re-
ceiving the takeover instruction and the vehicle surround-
ing image information, the control module determines
whether there is a monitoring terminal in an idle state,
when there is a monitoring terminal in an idle state, trans-
mits the vehicle surrounding image information to any
monitoring terminal in an idle state for display, acquires
the externally inputted steering operation instruction to
generate the rotation information, and transmits the ro-
tation information to the vehicle through the communica-
tion module, thereby remotely controlling the steering of
the vehicle, and ensuring the vehicle safety during driv-
ing.
[0186] To implement the foregoing embodiment, the
present disclosure further provides a vehicle, including
the vehicle steering control system of the foregoing em-
bodiment.
[0187] According to the vehicle provided in the embod-
iments of the present disclosure, through the foregoing
vehicle steering control system, a rigid connection be-
tween a steering wheel and a steering mechanism is can-

celed, and a wired signal or a wireless signal can be used
to transmit a steering intention of the driver, so that steer-
ing control can be implemented without a mechanical
mechanism, so that it is convenient to freely arrange the
position of the steering wheel, and the vehicle steering
can be controlled in various manners, to ensure vehicle
safety during driving.
[0188] Corresponding to the vehicle steering control
system of the foregoing embodiment, the present disclo-
sure provides a server.
[0189] FIG. 16 is a schematic block diagram of a server
according to an embodiment of the present disclosure.
As shown in FIG. 16, a server 300 includes a communi-
cation module 311, a plurality of monitoring terminals
312, and a server control module 313.
[0190] The communication module 311 communicates
with the vehicle, and the communication module 311 is
configured to receive vehicle surrounding image infor-
mation and a takeover instruction that are transmitted by
the vehicle. The server control module 313 is connected
to the communication module 311 and the plurality of
monitoring terminals 312, and the server control module
313 is configured to: determine, after receiving the take-
over instruction and the vehicle surrounding image infor-
mation, whether there is a monitoring terminal 312 in an
idle state, transmit, when there is a monitoring terminal
312 in an idle state, the vehicle surrounding image infor-
mation to any monitoring terminal 312 in an idle state for
display, acquire an externally inputted steering operation
instruction to generate rotation information, and transmit
the rotation information to the vehicle through the com-
munication module 311.
[0191] It can be understood that the monitoring termi-
nal 312 in an idle state may be a monitoring terminal 312
that can be used by a monitoring person to input a steer-
ing operation instruction.
[0192] In some embodiments, the server control mod-
ule 313 is further configured to: generate rotation infor-
mation according to the vehicle surrounding image infor-
mation when there is no monitoring terminal 312 in an
idle state, and transmit the rotation information to the
vehicle through the communication module 311.
[0193] When an autonomous-driving control unit of the
vehicle or its sensor encounters a failure, if the vehicle
does not receive a steering wheel control instruction or
an intelligent-device control instruction, the vehicle ac-
quires the vehicle surrounding image information through
an in-vehicle camera, and transmits the vehicle surround-
ing image information and the takeover instruction to the
communication module 311 together. The server control
module 313 may receive the externally inputted steering
operation instruction through the monitoring terminal 312
to generate rotation information or directly generate ro-
tation information according to the vehicle surrounding
image information. The server control module 313 then
transmits the generated rotation information to the vehi-
cle through the communication module 311. After receiv-
ing the rotation information transmitted by the server 300,
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the vehicle drives, according to the rotation information
transmitted by the server 300, the wheels of the vehicle
to rotate.
[0194] Specifically, the vehicle may transmit the vehi-
cle surrounding image information acquired by the in-
vehicle camera and the takeover instruction to the road-
side V2X communication infrastructure through a V2X
communication module. The roadside V2X communica-
tion infrastructure transmits the vehicle surrounding im-
age information and the takeover instruction to the com-
munication module 311 in a 4G or 5G communication
manner.
[0195] In an embodiment, the server control module
313 may push the image information to the monitoring
terminal 312 of a background monitoring person in real
time. The background monitoring person obtains the ve-
hicle surrounding image information through an interface
of the monitoring terminal 312 to determine a vehicle sur-
rounding environment, and may combine the vehicle sur-
rounding environment and input the steering operation
instruction through an indoor simulated steering wheel,
to implement remote control of the vehicle. The server
control module 313 may acquire the rotation information
of the indoor simulated steering wheel in real time and
remotely transmit the rotation information to the vehicle.
The vehicle drives, according to the rotation information
transmitted by the server 300, the wheels of the vehicle
to rotate.
[0196] In another embodiment, the server control mod-
ule 313 may analyze the image information, and calculate
a vehicle driving route according to an analysis result, to
obtain an optimal steering wheel control signal, that is,
to generate rotation information such as a rotation angle
and a rotation speed, and remotely transmit the rotation
information to the vehicle. The vehicle drives, according
to the rotation information transmitted by the server 300,
the wheels of the vehicle to rotate.
[0197] It can be understood that after the communica-
tion module 311 receives the takeover instruction and
the vehicle surrounding image information, the server
control module 313 may first determine whether there is
a monitoring terminal 312 in an idle state, and transmit
the vehicle surrounding image information to any moni-
toring terminal 312 in an idle state when there is a mon-
itoring terminal 312 in an idle state, to display the vehicle
surrounding image information through the any monitor-
ing terminal 312 in an idle state.
[0198] It should be noted that when the vehicle has an
autonomous-driving failure, the vehicle may also obtain
the rotation information such as the rotation angle of the
wheels, and transmit the rotation information of the
wheels to the communication module 311 of the server
300. The server control module 313 remotely controls
the vehicle based on the rotation information of the
wheels. In addition, the server control module 313 may
also control the indoor simulated steering wheel accord-
ing to the rotation information of the wheels. That is, the
server control module 313 may control the indoor simu-

lated steering wheel according to the rotation information
of the wheels to rotate, until a rotation angle of the indoor
simulated steering wheel is the same as the rotation an-
gle of the wheels, thereby ensuring that the monitoring
person can accurately determine the moving direction of
the vehicle, so as to prevent the vehicle from danger.
[0199] Therefore, when an autonomous driving con-
troller encounters a failure, the vehicle may be remotely
controlled through the server, to avoid vehicle accidents
and protect vehicle safety during driving to the greatest
extent.
[0200] As described above, in the specific embodiment
of the present disclosure, the server works normally, and
the server control module 313 determines whether the
takeover instruction from the vehicle and the real-time
vehicle surrounding image information are received. If
the takeover instruction from the vehicle and the real-
time vehicle surrounding image information are received,
it is determined whether there is a free monitoring person,
that is, whether there is a monitoring terminal 312 in an
idle state. If there is a monitoring terminal 312 in an idle
state, the server control module pushes in real time the
vehicle surrounding image information such as video in-
formation to any monitoring terminal 312 in an idle state,
and acquires in real time the steering operation instruc-
tion inputted by the monitoring person through the sim-
ulated steering wheel, and transmits the steering opera-
tion instruction to the vehicle remotely. If there is no mon-
itoring terminal 312 in an idle state, the server control
module analyzes current road conditions according to
the vehicle surrounding image information and calculates
a vehicle driving route, thereby generating corresponding
rotation information and transmitting the corresponding
rotation information to the vehicle.
[0201] In summary, according to the server provided
by this embodiment of the present disclosure, after re-
ceiving the takeover instruction and the vehicle surround-
ing image information, the server control module deter-
mines whether there is a monitoring terminal in an idle
state, when there is a monitoring terminal in an idle state,
transmits the vehicle surrounding image information to
any monitoring terminal in an idle state for display, ac-
quires the externally inputted steering operation instruc-
tion to generate the rotation information, and transmits
the rotation information to the vehicle through the com-
munication module, thereby remotely controlling the
steering of the vehicle, and ensuring the vehicle safety
during driving.
[0202] Corresponding to the vehicle steering control
system of the foregoing embodiment, the present disclo-
sure provides a vehicle steering control method.
[0203] FIG. 17 is a flowchart of a vehicle steering con-
trol method according to an embodiment of the present
disclosure. The method is applicable to a vehicle. A ve-
hicle steering control system includes a steering wheel,
a steering wheel drive unit, and a steering mechanism.
The steering mechanism is configured to drive wheels of
the vehicle to rotate.
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[0204] As shown in FIG. 17, the vehicle steering control
method in this embodiment of the present disclosure in-
cludes the following steps.
[0205] S81: Acquire rotation information of the steering
wheel.
[0206] S82: Receive rotation information transmitted
by an intelligent direction control apparatus, where the
intelligent direction control apparatus includes at least
one of an autonomous-driving control unit, an intelligent
device, and a server of the vehicle.
[0207] S83: Control the steering mechanism according
to at least one piece of the rotation information of the
steering wheel and the rotation information transmitted
by the intelligent direction control apparatus.
[0208] According to an embodiment of the present dis-
closure, the controlling the steering mechanism accord-
ing to at least one piece of the rotation information of the
steering wheel, the rotation information transmitted by
the autonomous-driving control unit, the rotation informa-
tion transmitted by the intelligent device, and the rotation
information transmitted by the server includes: control-
ling, when the vehicle is in an autonomous-driving mode,
the steering mechanism according to the rotation infor-
mation transmitted by the autonomous-driving control
unit, and controlling, when the vehicle has an autono-
mous-driving failure, the steering mechanism according
to at least one piece of the rotation information of the
steering wheel, the rotation information transmitted by
the intelligent device, and the rotation information trans-
mitted by the server.
[0209] According to an embodiment of the present dis-
closure, the controlling the steering mechanism accord-
ing to at least one piece of the rotation information of the
steering wheel, the rotation information transmitted by
the intelligent device, and the rotation information trans-
mitted by the server includes: controlling the steering
mechanism in a preset priority order and according to
the rotation information of the steering wheel, the rotation
information transmitted by the intelligent device, or the
rotation information transmitted by the server, where the
preset priority order is that the priority of the steering
wheel is higher than that of the intelligent device, and the
priority of the intelligent device is higher than that of the
server.
[0210] According to an embodiment of the present dis-
closure, the controlling the steering mechanism in a pre-
set priority order and according to the rotation information
of the steering wheel, the rotation information transmitted
by the intelligent device, or the rotation information trans-
mitted by the server includes: receiving the rotation in-
formation of the steering wheel after the steering wheel
control instruction is received, controlling the steering
mechanism according to the rotation information of the
steering wheel, receiving, when the steering wheel con-
trol instruction is not received and the intelligent-terminal
control instruction is received, the rotation information
transmitted by the intelligent device, and controlling the
steering mechanism according to the rotation information

transmitted by the intelligent device.
[0211] According to an embodiment of the present dis-
closure, the controlling the steering mechanism accord-
ing to at least one piece of the rotation information of the
steering wheel, the rotation information transmitted by
the intelligent device or the rotation information transmit-
ted by the server includes: obtaining the vehicle sur-
rounding image information when the steering wheel con-
trol instruction is not received and the intelligent-device
control instruction is not received, transmitting the vehicle
surrounding image information and the takeover instruc-
tion to the server, and controlling, when the rotation in-
formation transmitted by the server is received, the steer-
ing mechanism according to the rotation information
transmitted by the server,.
[0212] Specifically, as shown in FIG. 18, the vehicle
steering control method includes the following steps.
[0213] S301: Power on a vehicle.
[0214] S302: Determine whether the vehicle is in the
autonomous-driving mode.
[0215] If yes, step S303 is performed, or if not, step
S302 continues to be performed.
[0216] S303: Determine whether the vehicle has the
autonomous-driving failure, where when the autono-
mous-driving control unit determines that the sensor en-
counters a failure, or the autonomous-driving control unit
encounters a failure, that is, when a control message of
the autonomous-driving control unit has not been re-
ceived within a preset time, it is determined that the ve-
hicle has the autonomous-driving failure.
[0217] If yes, step S305 is performed, or if not, perform
step S304.
[0218] S304: Receive the rotation information trans-
mitted by the autonomous-driving control unit, control the
steering mechanism according to the rotation information
transmitted by the autonomous-driving control unit, and
monitor rotation information such as a rotation angle of
the wheels through a wheel steering angle sensor at the
same time, so that the monitored wheels are rotated to
an anticipated rotation angle of the autonomous-driving
control unit.
[0219] S305: Obtain the rotation information of the
wheels, control the steering wheel drive unit according
to the rotation information of the wheels to drive the steer-
ing wheel to rotate, and monitor a rotation angle of the
steering wheel through a steering wheel steering angle
sensor, until the steering wheel is rotated to an angle the
same as the angle of the wheels. The rotation information
of the wheels is also transmitted to an intelligent terminal.
The intelligent terminal automatically calls a control in-
terface of a virtual steering wheel, and rotates the virtual
steering wheel to an angle the same as the angle of the
wheels.
[0220] S306: Determine whether the steering wheel
control instruction is received.
[0221] If yes, step S307 is performed, or if not, step
S308 is performed.
[0222] S307: Receive the rotation information of the
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steering wheel, monitor the rotation information such as
the rotation angle of the wheels through the wheel steer-
ing angle sensor at the same time, and drive the steering
mechanism according to the rotation information of the
steering wheel to operate, until the wheels are rotated to
an angle the same as the angle of the steering wheel.
[0223] S308: Determine whether the intelligent-termi-
nal control instruction is received.
[0224] If yes, step S309 is performed, or if not, step
S310 is performed.
[0225] S309: Receive the rotation information trans-
mitted by the intelligent terminal, monitor the rotation in-
formation such as the rotation angle of the wheels
through the wheel steering angle sensor at the same
time, and further drive, according to the rotation informa-
tion transmitted by the intelligent terminal, the steering
mechanism to operate, until the wheels are rotated to an
angle required by the intelligent terminal.
[0226] S310: A V2X communication module transmits
the takeover instruction and the vehicle surrounding im-
age information to a roadside V2X communication infra-
structure, and the roadside V2X communication infra-
structure transmits the takeover instruction and the ve-
hicle surrounding image information to the server through
4G or 5G.
[0227] S311: Determine whether to receive rotation in-
formation from the server transmitted by the V2X com-
munication module.
[0228] If yes, step S312 is performed, or if not, the proc-
ess returns to step S306.
[0229] S312: Receive the rotation information trans-
mitted by the server, and monitor the rotation information
such as the rotation angle of the wheels through the
wheel steering angle sensor at the same time, and further
drive, according to the rotation information transmitted
by the server, the steering mechanism to operate, until
the wheels are rotated to an angle required by the server.
[0230] In summary, according to the vehicle steering
control method provided in the embodiments of the
present disclosure, the steering mechanism is controlled
according to at least one piece of the rotation information
of the steering wheel, the rotation information transmitted
by the autonomous-driving control unit, the rotation in-
formation transmitted by the intelligent device, and the
rotation information transmitted by the server, so that a
rigid connection between the steering wheel and the
steering mechanism is canceled, a wired signal or a wire-
less signal can be used to transmit a steering intention
of the driver, and steering control can be implemented
without a mechanical mechanism, so that it is convenient
to freely arrange the position of the steering wheel. In
addition, the vehicle steering can be controlled in various
manners, to ensure vehicle safety during driving.
[0231] Corresponding to the server of the foregoing
embodiment, the present disclosure provides another ve-
hicle steering control method.
[0232] FIG. 19 is a flowchart of a vehicle steering con-
trol method according to an embodiment of the present

disclosure. As shown in FIG. 19, the method is applicable
to a server. The vehicle steering control method accord-
ing to this embodiment of the present disclosure includes
the following steps.
[0233] S91: Receive vehicle surrounding image infor-
mation and a takeover instruction that are transmitted by
the vehicle.
[0234] S92: Determine whether there is a monitoring
terminal in an idle state among a plurality of monitoring
terminals.
[0235] S93: If there is a monitoring terminal in an idle
state, transmit the vehicle surrounding image information
to any monitoring terminal in an idle state for display,
acquire an externally inputted steering operation instruc-
tion to generate rotation information, and transmit the
rotation information to the vehicle through a communica-
tion module.
[0236] According to an embodiment of the present dis-
closure, if there is no monitoring terminal in an idle state,
the rotation information is generated according to the ve-
hicle surrounding image information, and the rotation in-
formation is transmitted to the vehicle through the com-
munication module.
[0237] Specifically, as shown in FIG. 20, the vehicle
steering control method includes the following steps.
[0238] S401: The server works normally.
[0239] S402: The server determines whether to re-
ceive the takeover instruction from the vehicle and the
real-time vehicle surrounding image information.
[0240] If yes, step S403 is performed, or if not, the proc-
ess returns to step S402.
[0241] S403: The server determines whether there is
a free monitoring person, that is, whether there is a mon-
itoring terminal in an idle state.
[0242] If yes, step S404 is performed, or if not, the proc-
ess returns to step S405.
[0243] S404: The server pushes in real time the vehicle
surrounding image information such as video information
to any monitoring terminal that is in an idle state, that is,
a display screen of a spare monitoring person, acquires
in real time the steering operation instruction inputted by
the monitoring person through the simulated steering
wheel, and transmits the steering operation instruction
to the vehicle remotely.
[0244] S405: The server analyzes current road condi-
tions according to the vehicle surrounding image infor-
mation and calculates a vehicle driving route, thereby
generating corresponding rotation information and trans-
mitting the corresponding rotation information to the ve-
hicle.
[0245] In summary, according to the vehicle steering
control method provided in the embodiments of the
present disclosure, after the takeover instruction and the
vehicle surrounding image information are received, it is
determined whether there is a monitoring terminal in an
idle state, and when there is a monitoring terminal in an
idle state, the vehicle surrounding image information is
transmitted to any monitoring terminal in an idle state for
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display, the externally inputted steering operation in-
struction is acquired to generate the rotation information,
and the rotation information is transmitted to the vehicle
through the communication module, thereby remotely
controlling the steering of the vehicle, and ensuring the
vehicle safety during driving.
[0246] Based on the foregoing vehicle steering control
method applicable to a vehicle, this embodiment of the
present disclosure further provides a non-transitory com-
puter-readable storage medium, storing a computer pro-
gram thereon, the program, when being executed by a
processor, implementing the vehicle steering control
method described in the foregoing embodiments.
[0247] Based on the foregoing vehicle steering control
method applicable to a server, this embodiment of the
present disclosure further provides a non-transitory com-
puter-readable storage medium, storing a computer pro-
gram thereon, the program, when being executed by a
processor, implementing the vehicle steering control
method described in the foregoing embodiments.
[0248] Based on the foregoing vehicle steering control
method applicable to a server, this embodiment of the
present disclosure further provides a non-transitory com-
puter-readable storage medium, storing a computer pro-
gram thereon, the program, when being executed by a
processor, implementing the vehicle steering control
method described in the foregoing embodiments.

Example 3:

[0249] Based on the vehicle steering control system in
the embodiments shown in FIG. 7 to FIG. 8, the present
disclosure provides a vehicle, a vehicle steering control
system and method, an in-vehicle intelligent device and
a control method thereof, and a mobile intelligent device
and a control method thereof.
[0250] According to an embodiment of the present dis-
closure, there are a plurality of steering wheels and a
plurality of steering wheel drive units corresponding to
the steering wheels one by one, each steering wheel
drive unit is configured to drive a steering wheel corre-
sponding to the steering wheel drive unit to rotate, and
a control module controls at least one steering wheel
drive unit according to obtained rotation information of
wheels to drive the steering wheel to rotate, until a rota-
tion angle of at least one steering wheel is the same as
a rotation angle of the wheels.
[0251] A control module 50 is electrically connected to
a steering mechanism 40, a wheel steering angle sensor
60, M steering wheel steering angle sensors 20, and M
steering wheel drive units 30 separately. The control
module 50 is configured to: obtain rotation information of
the M steering wheels 10 and rotation information of
wheels 100, and control at least one steering wheel ac-
cording to the rotation information of the M steering
wheels 10 and the rotation information of the wheels 100,
so that the at least one steering wheel is kept synchro-
nized with the wheels 100.

[0252] The control module 50 may control at least one
corresponding steering wheel 10 according to the re-
ceived rotation information of the wheels 100 and by us-
ing at least one direction drive unit 30, so that the at least
one steering wheel 10 is rotated to an angle correspond-
ing to the wheels 100 of the vehicle, even if the rotation
angle of the steering wheel 10 corresponds to the rotation
angle of the wheels 100. When controlling the steering
wheel 10 to rotate, the control module 50 further obtains
the rotation angle of the steering wheel 10, and controls,
when the rotation angle of the steering wheel 10 is the
same as the rotation angle of the wheels 100, the steering
wheel 10 to stop rotating.
[0253] It should be understood that the control module
50 controls at least one steering wheel in both a steering-
wheel driving mode and an autonomous-driving mode,
so that the at least one steering wheel is kept synchro-
nized with the wheels 100. In other words, during a
traveling process of the vehicle, it is ensured that the at
least one steering wheel is kept synchronized with the
wheels 100, so that the user can take over the vehicle at
any time. In addition, the control module 50 may also
control, when the vehicle is in the steering-wheel driving
mode, the steering mechanism 40 according to rotation
information of the M steering wheels 10 and the rotation
information of the wheels 100, to synchronize the wheels
100 with the at least one steering wheel 10, and control,
when the vehicle is in the autonomous-driving mode, the
steering mechanism 40 according to rotation information
transmitted by the autonomous-driving control unit 70, to
synchronize the wheels 100 with the at least one steering
wheel 10.
[0254] It should be noted that in the steering-wheel
driving mode, a driver controls the moving direction of
the vehicle by operating the steering wheel to rotate. That
is, in the steering-wheel driving mode, the control module
50 controls the rotation angle of the wheels 100 according
to the rotation angle of the steering wheel. In the auton-
omous-driving mode, the driver does not need to operate
the steering wheel to rotate, and the autonomous-driving
control unit automatically controls the moving direction
of the vehicle. That is, in the autonomous-driving mode,
the control module 50 may control the rotation angle of
the wheels 100 according to a rotation angle transmitted
by the autonomous-driving control unit. That is, when the
vehicle is in the steering-wheel driving mode, the control
module 50 may control the steering mechanism 40 ac-
cording to the received rotation information of the steer-
ing wheel 10, so that the wheels 100 of the vehicle are
rotated to a corresponding rotation angle, even if the ro-
tation angle of the steering wheel 10 corresponds to the
rotation angle of the wheels 100. When controlling the
rotation angle of the wheels 100, the control module 50
further obtains the rotation angle of the wheels 100, and
controls, when the rotation angle of the wheels 100 is the
same as the rotation angle of the steering wheel 10, the
wheels 100 to stop rotating.
[0255] The control module 50 may include M steering
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wheel controllers 51 and a steering controller 52. The M
steering wheel controllers 51 communicate with the
steering controller 52, and each steering wheel controller
51 is configured to apply steering torque to a correspond-
ing steering wheel 10 when the corresponding steering
wheel 10 is operated. The each steering wheel controller
51 is configured to: obtain rotation information of the cor-
responding steering wheel 10, and transmit the rotation
information of the corresponding steering wheel 10 to the
steering controller 52. The steering controller 52 is con-
figured to control at least one steering wheel 10 according
to the rotation information of the M steering wheels 10
and the rotation information of the wheels 100, to syn-
chronize the at least one steering wheel 10 with the
wheels 100.
[0256] In addition, the steering controller 52 is config-
ured to control the steering mechanism 40 according to
the rotation information of the M steering wheels 10 and
the rotation information of the wheels 100 when the ve-
hicle is in the steering-wheel driving mode, to synchro-
nize the at least one steering wheel 10 with the wheels
100. The steering controller 52 is configured to control
the steering mechanism 40 according to rotation infor-
mation from the autonomous-driving control unit 70 when
the vehicle is in the autonomous-driving mode, to syn-
chronize the at least one steering wheel 10 with the
wheels 100.
[0257] The steering wheel controller 51 may transmit
the rotation information of the steering wheel 10 to the
steering controller 52, and the steering controller 52 con-
trols the steering mechanism 40 according to the re-
ceived rotation information of the steering wheel 10, so
that the wheels 100 of the vehicle are rotated to a corre-
sponding rotation angle, even if the rotation angle of the
steering wheel 10 corresponds to the rotation angle of
the wheels 100. When controlling the rotation angle of
the wheels 100, the steering controller 52 further obtains
the rotation angle of the wheels 100, and controls, when
the rotation angle of the wheels 100 is the same as the
rotation angle of the steering wheel 10, the wheels 100
to stop rotating.
[0258] In addition, the steering controller 52 may also
transmit the rotation information of the wheels 100 to the
M steering wheel controllers 51, and at least one of the
M steering wheel controllers 51 may control the corre-
sponding steering wheel drive unit 30 according to the
rotation information of the wheels 100 to drive the steer-
ing wheel 10 to rotate, so that the rotation angle of at
least one steering wheel 10 is the same as the angle of
the wheels, thereby ensuring that the wheels are syn-
chronized with the steering wheel and facilitating the
takeover by the user.
[0259] In an embodiment of the present disclosure, M
= 1, the control module 50 such as the steering controller
52 is further configured to control the steering wheel 10
according to the rotation information of the steering wheel
10 and the rotation information of the wheels 100 when
the vehicle is in the steering-wheel driving mode or the

autonomous-driving mode, so that the steering wheel 10
is kept synchronized with the wheels 100.
[0260] The steering controller 52 may acquire the ro-
tation information of the wheels 100 through the wheel
steering angle sensor 60 and transmit the rotation infor-
mation of the wheels 100 to the steering wheel controller
51. The steering wheel controller 51 may control the
steering wheel drive unit 30 according to the rotation in-
formation of the wheels 100 to drive the corresponding
steering wheel 10 to rotate, so that the rotation angle of
the steering wheel 10 is the same as the angle of the
wheels 100, thereby ensuring that the wheels are syn-
chronized with the steering wheel and facilitating the
takeover by the user.
[0261] Moreover, the control module 50 such as the
steering controller 52 is further configured to control the
steering mechanism 40 according to the rotation infor-
mation of the steering wheel 10 and the rotation informa-
tion of the wheels 100 when the vehicle is in the steering-
wheel driving mode, so that the wheels 100 of the vehicle
are driven according to the rotation information of the
steering wheel 10 to rotate.
[0262] The steering wheel controller 51 may acquire
the rotation information of the steering wheel 10 through
the steering wheel steering angle sensor 20 to determine
the driver’s steering intention. A steering wheel drive mo-
tor 31 may simulate the steering torque, to provide the
driver with a relatively comfortable steering force. The
steering controller 52 may receive the rotation informa-
tion of the steering wheel 10 transmitted by the steering
wheel controller 51 and determine whether the vehicle
is in the steering-wheel driving mode. When the vehicle
is in the steering-wheel driving mode, the steering con-
troller 52 drives the steering mechanism 40 according to
the rotation information of the steering wheel 10 to im-
plement steering.
[0263] According to an embodiment of the present dis-
closure, the control module 50 such as the steering wheel
controller 51 communicates with the in-vehicle intelligent
device through a communication bus of the vehicle, for
example, a CAN. When M = 1, the in-vehicle intelligent
device obtains status information and steering wheel in-
formation of the vehicle when the running of a target pro-
gram is detected, and controls a target object according
to the rotation information of the steering wheel 10 when
the vehicle is neither in the steering-wheel driving mode
nor in the autonomous-driving mode.
[0264] It can be understood that the status information
of the vehicle may include a driving mode of the vehicle,
for example, a steering-wheel driving mode, an autono-
mous-driving mode or a parking state of the vehicle. The
steering wheel information may include rotation informa-
tion of the steering wheel, a use status of the steering
wheel, mark information of the steering wheel, and the
like.
[0265] It should be noted that the in-vehicle intelligent
device may obtain the status information and steering
wheel information of the vehicle together, or the in-vehi-
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cle intelligent device may first obtain the status informa-
tion of the vehicle, and then obtain the steering wheel
information when it is determined that the vehicle is nei-
ther in the steering-wheel driving mode nor in the auton-
omous-driving mode. In addition, the target program may
be an application such as a game program installed on
the in-vehicle intelligent device. The target object may
be a virtual object such as a virtual steering wheel or a
virtual vehicle displayed on the in-vehicle intelligent de-
vice, or the target object may be a physical object such
as the in-vehicle intelligent device itself or a rotating part
of the in-vehicle intelligent device.
[0266] When there is one steering wheel 10, the in-
vehicle intelligent device may control the running of the
target program according to an instruction of a user, and
the user may operate the steering wheel after the target
program starts to run. The steering wheel controller 51
reads the rotation angle and rotation speed of the steering
wheel 10, and transmits the rotation angle and rotation
speed of the steering wheel 10 to the communication
bus. After detecting the running of the target program,
the in-vehicle intelligent device may directly read the in-
formation through the communication bus of the vehicle.
For example, the in-vehicle intelligent device may first
read the status information of the vehicle through the
communication bus to determine the operating mode,
and actively read the rotation information of the steering
wheel 10 through the communication bus when the ve-
hicle is neither in the steering-wheel driving mode nor in
the autonomous-driving mode, for example, is in a park-
ing state, and control the target object according to the
rotation information of the steering wheel 10, and no long-
er reads the rotation information of the steering wheel 10
when the vehicle is in the steering-wheel driving mode
or autonomous-driving mode. In another example, the
in-vehicle intelligent device may first read the status in-
formation of the vehicle and the rotation information of
the steering wheel 10 through the communication bus
and determine the operating mode according to the sta-
tus information of the vehicle, and control the target object
according to the rotation information of the steering wheel
10 when the vehicle is neither in the steering-wheel driv-
ing mode nor in the autonomous-driving mode, and no
longer controls the target object according to the rotation
information of the steering wheel 10 when the vehicle is
in the steering-wheel driving mode or autonomous-driv-
ing mode.
[0267] It can be understood that when the vehicle is
neither in the steering-wheel driving mode nor in the au-
tonomous-driving mode and the running of the target pro-
gram is detected, the in-vehicle intelligent device may
display reminder information to prompt the user to oper-
ate the steering wheel. When the vehicle is in the steer-
ing-wheel driving mode or in the autonomous-driving
mode, the in-vehicle intelligent device may display re-
minder information to prompt the user that the target ob-
ject cannot be controlled through the steering wheel.
[0268] In addition, in some other embodiments, after

the vehicle is not in the steering-wheel driving mode, the
in-vehicle intelligent device may also determine the use
status of the steering wheel. If the steering wheel is in
use, for example, is remotely controlling another device,
the target object is no longer controlled according to the
rotation information of the steering wheel 10. If the steer-
ing wheel is not in use, the target object is controlled
according to the rotation information of the steering wheel
10.
[0269] In some embodiments of the present disclo-
sure, the target program may be a game program such
as a sim racing game, and the target object may be a
simulated object such as a simulated racing car in the
game. For example, when the target program is a sim
racing game, the user may trigger the sim racing game
to run and operate the steering wheel. The steering wheel
controller 51 reads the rotation angle and rotation speed
of the steering wheel 10, and transmits the rotation angle
and rotation speed of the steering wheel 10 to the com-
munication bus. When the vehicle is neither in the steer-
ing-wheel driving mode nor in the autonomous-driving
mode and the running of the target program is detected,
the in-vehicle intelligent device may directly read the ro-
tation information of the steering wheel 10 through the
communication bus, process the rotation information of
the steering wheel 10 to obtain rotation information (in-
cluding a rotation angle, a rotation speed or a rotation
angle and a rotation speed) of the target object, and then
perform steering control on the target object according
to the rotation information of the target object. For exam-
ple, the simulated racing car in the sim racing game may
rotate according to the obtained rotation angle and rota-
tion speed of the target object.
[0270] In other embodiments of the present disclosure,
when M = 1, the control module 50 such as the steering
controller 52 may not control the steering wheel 10 when
the vehicle is in the autonomous-driving mode, that is,
the steering wheel 10 and the wheels 100 may be not
kept synchronized. In this case, before controlling the
target object according to the rotation information of the
steering wheel 10, the in-vehicle intelligent device only
needs to determine whether the vehicle is in the steering-
wheel driving mode, that is, when the vehicle is not in the
steering-wheel driving mode, for example, is in the au-
tonomous-driving mode or in the parking state, the target
object is controlled according to the rotation information
of the steering wheel 10. It should be understood that in
the autonomous-driving mode, when the steering wheel
10 and the wheels 100 may be not kept synchronized,
the control method of the in-vehicle intelligent device in
the autonomous-driving mode is basically the same as
that of the vehicle when the vehicle is neither in the steer-
ing-wheel driving mode nor in the autonomous-driving
mode in the previous embodiment, and details are not
described herein again.
[0271] Therefore, the in-vehicle intelligent device is re-
motely controlled by using a physical steering wheel, to
ensure normal driving and also provide a passenger with
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entertainment.
[0272] In some embodiments, the control module 50
such as the steering controller 52 may perform wireless
communication with the mobile intelligent device. When
detecting the running of the target program, the mobile
intelligent device transmits a request instruction to the
control module 50, that is, the steering controller 52, and
receives the status information and the steering wheel
information of the vehicle that are transmitted by the con-
trol module 50. When the vehicle is neither in the steering-
wheel driving mode nor in the autonomous-driving mode,
the mobile intelligent device controls the target object
according to the rotation information of the steering wheel
10.
[0273] It should be noted that the mobile intelligent de-
vice may be an intelligent device that is not mounted on
the vehicle. After receiving the request instruction, the
steering controller 52 may transmit the status information
and the steering wheel information of the vehicle to the
mobile intelligent device together. Alternatively, the
steering controller 52 may transmit the status information
of the vehicle to the mobile intelligent device after receiv-
ing the request instruction. The mobile intelligent device
may transmit a control request to the steering controller
52 when the mobile intelligent device determines that the
vehicle is neither in the steering-wheel driving mode nor
in the autonomous-driving mode. The steering controller
52 then obtains the steering wheel information according
to the control request, and transmits the steering wheel
information to the mobile intelligent device in real time,
and the mobile intelligent device may control the target
object according to the rotation information of the steering
wheel 10.
[0274] It can be understood that the target program
may be an application such as a game program or a
remote control program installed on the mobile intelligent
device. The target object may be a virtual object such as
a virtual steering wheel or a virtual vehicle displayed on
the mobile intelligent device, or the target object may be
a physical object, such as the mobile intelligent device
itself or a rotating part (for example, a rotating part of an
unmanned aerial vehicle) of the mobile intelligent device.
[0275] When there is one steering wheel 10, the mobile
intelligent device may control the running of the target
program according to the instruction of the user, and the
user may operate the steering wheel after the target pro-
gram starts to run. The steering wheel controller 51 reads
the rotation angle and rotation speed of the steering
wheel 10, and transmits the rotation angle and rotation
speed of the steering wheel 10 to the steering controller
52. After the mobile intelligent device detects that the
target program is running, the mobile intelligent device
may transmit a request instruction to the steering con-
troller 52, and the steering controller 52 feeds back in-
formation to the mobile intelligent device after receiving
the request instruction.
[0276] For example, the steering controller 52 may
transmit the status information of the vehicle to the mobile

intelligent device, and the mobile intelligent device may
determine the operating mode according to the status
information of the vehicle, and then transmit the control
request to the steering controller 52 when the vehicle is
neither in the steering-wheel driving mode nor in the au-
tonomous-driving mode, for example, in the parking
state. The steering controller 52 then obtains the steering
wheel information according to the control request, and
transmits the steering wheel information to the mobile
intelligent device in real time. The mobile intelligent de-
vice may control the target object according to the rotation
information of the steering wheel 10, and no longer trans-
mits a control request to the steering controller 52, that
is, no longer controls the target object according to the
rotation information of the steering wheel 10 when the
vehicle is in the steering-wheel driving mode or in the
autonomous-driving mode.
[0277] In another example, after receiving the request
instruction, the steering controller 52 may transmit the
status information of the vehicle and the rotation infor-
mation of the steering wheel 10 to the mobile intelligent
device together, and the mobile intelligent device then
determines the operating mode according to the status
information of the vehicle, controls the target object ac-
cording to the rotation information of the steering wheel
10 when the vehicle is neither in the steering-wheel driv-
ing mode nor in the autonomous-driving mode, and no
longer controls the target object according to the rotation
information of the steering wheel 10 when the vehicle is
in the steering-wheel driving mode or in the autonomous-
driving mode.
[0278] It can be understood that when the vehicle is
neither in the steering-wheel driving mode nor in the au-
tonomous-driving mode and the running of the target pro-
gram is detected, the mobile intelligent device can display
reminder information to prompt the user to operate the
steering wheel. When the mobile intelligent device is in
the steering-wheel driving mode and not in the autono-
mous-driving mode, the mobile intelligent device can dis-
play reminder information to prompt the user that the tar-
get object cannot be controlled through the steering
wheel.
[0279] In addition, in some other embodiments, after
the mobile intelligent device is neither in the steering-
wheel driving mode nor in the autonomous-driving mode,
the mobile intelligent device may also determine the use
status of the steering wheel. If the steering wheel is in
use, for example, is remotely controlling another device,
the target object is no longer controlled according to the
rotation information of the steering wheel 10. If the steer-
ing wheel is not in use, the target object is controlled
according to the rotation information of the steering wheel
10.
[0280] In some embodiments of the present disclo-
sure, the target program may be a game program such
as a sim racing game, and the target object may be a
simulated object such as a simulated racing car in the
game. Alternatively, the target program may be an un-
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manned-aerial-vehicle remote control program, and the
target object may be an unmanned aerial vehicle. For
example, when the target program is an unmanned-aer-
ial-vehicle remote control program, the user may trigger
the unmanned-aerial-vehicle remote control program to
run and operate the steering wheel. The steering wheel
controller 51 reads the rotation angle and rotation speed
of the steering wheel 10 and transmits the rotation angle
and rotation speed of the steering wheel 10 to the steering
controller 52, and the steering controller 52 transmits the
rotation angle and rotation speed of the steering wheel
10 to the unmanned aerial vehicle in real time. When the
vehicle is neither in the steering-wheel driving mode nor
in the autonomous-driving mode and the running of the
target program is detected, the unmanned aerial vehicle
may process the rotation information of the steering
wheel 10 to obtain rotation information (including a rota-
tion angle, a rotation speed or a rotation angle and a
rotation speed) of the target object. Steering control is
then performed on the unmanned aerial vehicle accord-
ing to the rotation information of the target object, so that
the unmanned aerial vehicle is remotely controlled.
[0281] Therefore, the mobile intelligent device is re-
motely controlled by using the physical steering wheel of
the vehicle, to ensure normal driving and also provide a
passenger with entertainment.
[0282] It should be noted that the wheels 100 of the
vehicle may not rotate with the rotation of the steering
wheel when the vehicle is neither in the steering-wheel
driving mode nor in the autonomous-driving mode. More-
over, when the vehicle is in the steering-wheel driving
mode or in the autonomous-driving mode, the in-vehicle
intelligent device or the mobile device may automatically
exit the target program and stop controlling the target
object according to the rotation information of the steering
wheel 10. The in-vehicle intelligent device or the mobile
device determines, according to the status information
of the vehicle transmitted by the control module 50 in real
time, that the vehicle enters the steering-wheel driving
mode or autonomous-driving mode.
[0283] In other embodiments of the present disclosure,
when M = 1, the control module 50 such as the steering
controller 52 may not control the steering wheel 10 when
the vehicle is in the autonomous-driving mode, that is,
the steering wheel 10 and the wheels 100 may be not
kept synchronized. In this case, before controlling the
target object according to the rotation information of the
steering wheel 10, that is, when the vehicle is not in the
steering-wheel driving mode, for example, in the auton-
omous-driving mode or in the parking state, the mobile
intelligent device only needs to determine whether the
vehicle is in the steering-wheel driving mode, and con-
trols the target object according to the rotation informa-
tion of the steering wheel 10. It should be understood
that in the autonomous-driving mode, when the steering
wheel 10 and the wheels 100 may be not kept synchro-
nized, the control method of the mobile intelligent device
in the autonomous-driving mode is basically the same

as that of the vehicle when the vehicle is neither in the
steering-wheel driving mode nor in the autonomous-driv-
ing mode in the previous embodiment, and details are
not described herein again.
[0284] As described above, when M = 1, a control pro-
cedure of this embodiment of the present disclosure may
be as follows.
[0285] After the vehicle is powered on, the steering
controller 52 determines whether the vehicle is in a park-
ing state. If the vehicle is not in a parking state, that is,
in the steering-wheel driving mode or in the autonomous-
driving mode, the steering controller 52 reads the rotation
angle and rotation speed of the steering wheel 10, and
drives the steering mechanism 40 to rotate according to
the rotation angle and rotation speed.
[0286] If the vehicle is in a parking state, the in-vehicle
intelligent device may determine whether the running of
the target program is detected. If the target program is
detected, the in-vehicle intelligent device reads the rota-
tion angle and rotation speed of the steering wheel 10,
and controls the target object according to the rotation
angle and rotation speed of the steering wheel 10.
[0287] Alternatively, if the vehicle is in a parking state,
the mobile intelligent device may determine whether the
running of the target program is detected. If the target
program is detected, the mobile intelligent device trans-
mits the request instruction to the steering controller 52,
receives the rotation angle and rotation speed of the
steering wheel 10 that are transmitted by the steering
controller 52, and controls the target object according to
the rotation angle and rotation speed of the steering
wheel 10.
[0288] According to another embodiment of the
present disclosure, the control module 50 such as the
steering controller 52 is further configured to: obtain,
when the vehicle is in the steering-wheel driving mode,
preset priority information to determine a priority order of
the M steering wheels 10, determine a vehicle-controlling
steering wheel in the M steering wheels 10 according to
the priority order of the M steering wheels 10, and control
the steering mechanism 40 according to rotation infor-
mation of the vehicle-controlling steering wheel, so that
the steering mechanism 40 drives the wheels 100 of the
vehicle according to the rotation information of the vehi-
cle-controlling steering wheel to rotate.
[0289] When M > 1, the steering wheel controller 51
may acquire the rotation information of the corresponding
M steering wheels 10 through the M steering wheel steer-
ing angle sensors 20 to determine the steering intention
of the driver. Each steering wheel drive motor 31 may
simulate steering torque, to provide the driver with a more
comfortable steering force. The steering controller 52
may receive the rotation information of the steering wheel
10 transmitted by the M steering wheel controllers 51,
and determine whether the vehicle is in a steering-wheel
driving mode. When the vehicle is in the steering-wheel
driving mode, the steering controller 52 drives the steer-
ing mechanism 40 based on the rotation information of
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the M steering wheels 10 and the rotation information of
the wheels 100, to implement steering.
[0290] It should be understood that the preset priority
information may be priority information preset at a factory
or priority information set by a user. In other words, the
priority order of the M steering wheels 10 may be set
according to requirements of the user. A driver steering
wheel and a co-driver steering wheel are used as an ex-
ample. The priority of the driver steering wheel may be
set higher than that of the co-driver steering wheel or vice
versa. It should be understood that the priority herein is
set according to a level at which the steering wheel con-
trols the wheels, rather than a level at which the steering
wheel controls another intelligent device.
[0291] It should be noted that the vehicle-controlling
steering wheel is the steering wheel currently controlling
the moving direction of the vehicle. In other words, the
rotation angle of the wheels is at least the same as the
rotation angle of the vehicle-controlling steering wheel.
[0292] According to an embodiment of the present dis-
closure, there are a plurality of steering wheels and a
plurality of steering wheel drive units corresponding to
the steering wheels one by one, and each steering wheel
drive unit is configured to drive a steering wheel corre-
sponding to the steering wheel drive unit to rotate, where
the control module is configured to: obtain the rotation
information of the wheels before the vehicle enters the
steering-wheel driving mode, and control the steering
wheel drive unit according to the rotation information of
the wheels to drive the steering wheel to rotate, until the
rotation angle of the steering wheel is the same as the
rotation angle of the wheels, including: the control module
being configured to: obtain the rotation information of the
wheels before the vehicle enters the steering-wheel driv-
ing mode, and control a steering wheel drive unit of a to-
be-controlled vehicle according to the rotation informa-
tion of the wheels to drive a steering wheel of the to-be-
controlled vehicle to rotate, until the rotation angle of the
steering wheel of the to-be-controlled vehicle is the same
as the rotation angle of the wheels.
[0293] For example, it is assumed that there are three
steering wheels A, B, and C installed on the vehicle, and
the priority of the steering wheel A is higher than the
priority of the steering wheel B, and the priority of the
steering wheel B is higher than the priority of the steering
wheel C (in the following embodiment, refer to this order
for the priority of the steering wheels A, B, and C). When
it is determined that the steering wheel B is the vehicle-
controlling steering wheel, the control module 50 may
obtain the rotation information of the steering wheel B,
and control the steering mechanism 40 according to the
rotation angle of the steering wheel B until the rotation
angle of the wheels 100 is the same as the rotation angle
of the steering wheel B.
[0294] It should also be noted that when the control
module 50 controls the wheels 100 according to the ro-
tation information of the vehicle-controlling steering
wheel, other steering wheels may or may not rotate syn-

chronously with the wheels 100. That is, when the steer-
ing wheel B is the vehicle-controlling steering wheel, the
steering wheels A and C may be kept synchronized with
the rotation of the wheels 100 or may be not kept syn-
chronized with the rotation of the wheels 100.
[0295] In a specific embodiment of the present disclo-
sure, the control module 50 such as the steering control-
ler 52 is configured to: determine, when determining the
vehicle-controlling steering wheel, at least one to-be-op-
erated steering wheel among the M steering wheels, and
use the top-priority steering wheel in the at least one to-
be-operated steering wheel as the vehicle-controlling
steering wheel. That is, when one steering wheel rotates,
the steering wheel is directly used as the vehicle-control-
ling steering wheel. That is, the steering wheel is directly
configured to control the moving direction of the vehicle.
When a plurality of steering wheels rotate at the same
time, a high-priority steering wheel is used as the vehicle-
controlling steering wheel. That is, the high-priority steer-
ing wheel is configured to control the moving direction of
the vehicle.
[0296] For example, the steering wheel B and the
steering wheel C are operated by a user at the same time
to rotate. Because the priority of the steering wheel B is
higher than the priority of the steering wheel C, the control
module 50 may use the steering wheel B as the vehicle-
controlling steering wheel, and control the steering mech-
anism 40 according to the rotation angle of the steering
wheel B.
[0297] According to an embodiment of the present dis-
closure, the control module 50 such as the steering con-
troller 52 is further configured to: determine, when con-
trolling the steering mechanism 40 according to the ro-
tation information of the vehicle-controlling steering
wheel, a to-be-synchronized steering wheel among other
steering wheels other than the vehicle-controlling steer-
ing wheel, and control the to-be-synchronized steering
wheel according to the rotation information of the wheels
100, so as to synchronize the to-be-synchronized steer-
ing wheel with the wheels 100. A non-to-be-synchronized
steering wheel may be not kept synchronized with the
wheels 100.
[0298] It should be noted that the to-be-synchronized
steering wheel is a steering wheel that does not currently
control the moving direction of the vehicle but needs to
be synchronized with the wheels.
[0299] When controlling the rotation of the wheels 100
according to the rotation information of the vehicle-con-
trolling steering wheel, the control module 50 may also
drive, according to the rotation information of the wheels
100, the to-be-synchronized steering wheel in real time
to rotate, so as to synchronize the to-be-synchronized
steering wheel with the wheels 100, to facilitate the take-
over of the vehicle by the user. In this case, the non-to-
be-synchronized steering wheel may be not kept syn-
chronized with the wheels 100.
[0300] For example, the steering wheel B is the vehi-
cle-controlling steering wheel, and the steering wheel A
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is the to-be-synchronized steering wheel. The control
module 50 may control the steering mechanism 40 ac-
cording to the rotation angle of the steering wheel B until
the rotation angle of the wheels 100 is the same as the
rotation angle of the steering wheel B. The steering wheel
A may be controlled according to the rotation angle of
the wheels 100 until the rotation angle of the steering
wheel A is the same as the rotation angle of the wheels
100. In this case, the steering wheel C is a non-to-be-
synchronized steering wheel, and may be not kept syn-
chronized with the wheels 100.
[0301] According to another embodiment of the
present disclosure, the control module 50 such as the
steering controller 52 is further configured to determine,
when controlling the steering mechanism 40 according
to the rotation information of the vehicle-controlling steer-
ing wheel, a to-be-synchronized steering wheel among
other steering wheels other than the vehicle-controlling
steering wheel, and control, according to the rotation in-
formation of the wheels 100 when it is determined that
the to-be-synchronized steering wheel takes over the ve-
hicle, the to-be-synchronized steering wheel that takes
over the vehicle, so as to synchronize the to-be-synchro-
nized steering wheel that takes over the vehicle with the
wheels 100.
[0302] When the control module 50 controls the rota-
tion of the wheels 100 according to the rotation informa-
tion of the vehicle-controlling steering wheel, the to-be-
synchronized steering wheel may temporarily not be syn-
chronized with the wheels 100, and when the to-be-syn-
chronized steering wheel needs to take over the vehicle,
the to-be-synchronized steering wheel that takes over
the vehicle can be driven according to the rotation infor-
mation of the wheels 100 to rotate, so as to synchronize
the to-be-synchronized steering wheel that takes over
the vehicle with the wheels 100, to facilitate the takeover
of the vehicle by the user. In this case, the non-to-be-
synchronized steering wheel may be not kept synchro-
nized with the wheels 100.
[0303] It should be noted that there may be one or more
to-be-synchronized steering wheels, one of the to-be-
synchronized steering wheels may be selected to take
over the vehicle, and the to-be-synchronized steering
wheel that takes over the vehicle is synchronized with
the wheels 100. Other to-be-synchronized steering
wheels that does not take over the vehicle may be kept
synchronized with the wheels 100 or may be not kept
synchronized with the wheels 100. This is not limited in
the present disclosure.
[0304] It should be understood that the control module
50 may determine, if the steering wheel with which the
user controls the vehicle fails or stops controlling the ve-
hicle, for example, when receiving a takeover exit instruc-
tion inputted by the user, that the to-be-synchronized
steering wheel takes over the vehicle. Alternatively, the
control module 50 may determine, when receiving a take-
over instruction of any to-be-synchronized steering
wheel and the priority of the to-be-synchronized steering

wheel is higher than the priority of the vehicle-controlling
steering wheel, that the to-be-synchronized steering
wheel takes over the vehicle.
[0305] For example, the steering wheel B is the vehi-
cle-controlling steering wheel, and the steering wheel A
is the to-be-synchronized steering wheel. The control
module 50 may control the steering mechanism 40 ac-
cording to the rotation angle of the steering wheel B until
the rotation angle of the wheels 100 is the same as the
rotation angle of the steering wheel B. The steering wheel
A may be not kept synchronized with the wheels 100
before a takeover instruction of the steering wheel A is
received. Upon receiving the takeover instruction of the
steering wheel A, the control module 50 controls the
steering wheel A according to the rotation angle of the
wheels 100 until the rotation angle of the steering wheel
A is the same as the rotation angle of the wheels 100.
After the rotation angle of the steering wheel A is the
same as the rotation angle of the wheels 100, the wheels
100 are controlled according to the rotation angle of the
steering wheel A. In this case, the steering wheel C is a
non-to-be-synchronized steering wheel, and may be not
kept synchronized with the wheels 100.
[0306] In a specific embodiment of the present disclo-
sure, the control module 50 such as the steering control-
ler 52 is configured to use a steering wheel with priority
higher than the priority of the vehicle-controlling steering
wheel among the M steering wheels as the to-be-syn-
chronized steering wheel. Alternatively, the control mod-
ule 50 is configured to use a steering wheel with priority
higher than the priority of the vehicle-controlling steering
wheel among the M steering wheels and a default steer-
ing wheel among the M steering wheels together as the
to-be-synchronized steering wheels.
[0307] It should be noted that the default steering
wheel may be a steering wheel set by default at the fac-
tory. For example, in the production setting, the default
steering wheel may be the top-priority steering wheel,
and may be the driver steering wheel.
[0308] When there is no default steering wheel in the
M steering wheels 10, the steering wheel with priority
higher than the priority of the vehicle-controlling steering
wheel may be used as the to-be-synchronized steering
wheel. In this case, when the control module 50 controls
the rotation of the wheels 100 according to the rotation
information of the vehicle-controlling steering wheel, the
steering wheel with priority higher than the priority of the
vehicle-controlling steering wheel may be driven accord-
ing to the rotation information of the wheels 100 to rotate,
so as to synchronize the steering wheel with priority high-
er than the priority of the vehicle-controlling steering
wheel with the wheels 100. Alternatively, the steering
wheel with priority higher than the priority of the vehicle-
controlling steering wheel may temporarily not be syn-
chronized with the wheels 100, and when the steering
wheel with priority higher than the priority of the vehicle-
controlling steering wheel needs to take over the vehicle,
the steering wheel with priority higher than the priority of
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the vehicle-controlling steering wheel is driven according
to the rotation information of the wheels 100 to rotate. In
this case, a steering wheel with priority lower than the
priority of the vehicle-controlling steering wheel is used
as the non-to-be-synchronized steering wheel, and the
non-to-be-synchronized steering wheel may be not kept
synchronized with the wheels 100.
[0309] For example, the steering wheel B is the vehi-
cle-controlling steering wheel. Because the priority of the
steering wheel A is higher than the priority of the steering
wheel B, the steering wheel A may be used as the to-be-
synchronized steering wheel. That is, when controlling
the wheels 100 according to the rotation angle of the
steering wheel B, the control module 50 may also control
the steering wheel A to be synchronized with the wheels.
Alternatively, the steering wheel A and the wheels 100
are not kept synchronized, and the steering wheel A is
controlled to be synchronized with the wheels 100 when
the steering wheel A needs to take over the vehicle. In
this case, the priority of the steering wheel C is lower
than the priority of the steering wheel B, the steering
wheel C may be used as a non-to-be-synchronized steer-
ing wheel, and the steering wheel C may be not kept
synchronized with the wheels 100.
[0310] In addition, when there is a default steering
wheel in the M steering wheels 10, the steering wheel
with priority higher than the priority of the vehicle-control-
ling steering wheel and the default steering wheel may
be used together as the to-be-synchronized steering
wheels. It should be understood that when the priority of
the default steering wheel is higher than the priority of
the vehicle-controlling steering wheel, the steering wheel
with priority higher than the priority of the vehicle-control-
ling steering wheel includes the default steering wheel.
When the priority of the default steering wheel is lower
than the priority of the vehicle-controlling steering wheel,
in addition to using the steering wheel with priority higher
than the priority of the vehicle-controlling steering wheel
as the to-be-synchronized steering wheel, the default
steering wheel is also used as the to-be-synchronized
steering wheel.
[0311] In this case, when the control module 50 con-
trols the rotation of the wheels 100 according to the ro-
tation information of the vehicle-controlling steering
wheel, the steering wheel with priority higher than the
priority of the vehicle-controlling steering wheel and the
default steering wheel may be driven according to the
rotation information of the wheels 100 to rotate, so as to
synchronize the steering wheel with priority higher than
the priority of the vehicle-controlling steering wheel and
the default steering wheel with the wheels 100. Alterna-
tively, the steering wheel with priority higher than the pri-
ority of the vehicle-controlling steering wheel and the de-
fault steering wheel may temporarily not be synchronized
with the wheels 100, and when the steering wheel with
priority higher than the priority of the vehicle-controlling
steering wheel or the default steering wheel needs to
take over the vehicle, the steering wheel with priority high-

er than the priority of the vehicle-controlling steering
wheel and the default steering wheel are driven accord-
ing to the rotation information of the wheels 100 to rotate.
In this case, the steering wheel (not including the default
steering wheel) with priority lower than the priority of the
vehicle-controlling steering wheel is used as the non-to-
be-synchronized steering wheel, and the non-to-be-syn-
chronized steering wheel may be not kept synchronized
with the wheels 100.
[0312] For example, the steering wheel B is the vehi-
cle-controlling steering wheel. Because the priority of the
steering wheel A is higher than the priority of the steering
wheel B, the steering wheel A may be used as the to-be-
synchronized steering wheel, and because the steering
wheel C is the default steering wheel, the steering wheel
C can also be the to-be-synchronized steering wheel.
That is, when controlling the wheels 100 according to the
rotation angle of the steering wheel B, the control module
50 can also control the steering wheel A and the steering
wheel C to be synchronized with the wheels. Alternative-
ly, the steering wheel A and the steering wheel C are not
kept synchronized with the wheels 100, and the steering
wheel A and the steering wheel C are controlled to be
synchronized with the wheels 100 when the steering
wheel A or the steering wheel C needs to take over the
vehicle.
[0313] It can be understood that after the to-be-syn-
chronized steering wheel is synchronized with the wheels
100, the steering mechanism 40 may be controlled ac-
cording to the rotation information of any to-be-synchro-
nized steering wheel, to drive the wheels 100 to rotate.
[0314] According to an embodiment of the present dis-
closure, a non-to-be-synchronized steering wheel
among other steering wheels other than the vehicle-con-
trolling steering wheel is not kept synchronized with the
wheels 100. That is, when the control module 50 controls
the wheels 100 according to the rotation information of
the vehicle-controlling steering wheel, the non-to-be-syn-
chronized steering wheels are not kept synchronized with
the wheels 100, that is, the control module 50 does not
control the non-to-be-synchronized steering wheels ac-
cording to the rotation information of the wheels 100 to
rotate. In this case, a non-synchronized steering wheel
may be used for remote control.
[0315] The control module 50 is configured to use a
steering wheel with priority lower than the priority of the
vehicle-controlling steering wheel among the M steering
wheels as the non-to-be-synchronized steering wheel.
Alternatively, the control module 50 is configured to use
a steering wheel with priority lower than the priority of the
vehicle-controlling steering wheel among other steering
wheels other than the default steering wheel as the non-
to-be-synchronized steering wheel.
[0316] That is, when there is no default steering wheel
in the M steering wheels 10, the steering wheel with pri-
ority lower than the priority of the vehicle-controlling
steering wheel may be used as the non-to-be-synchro-
nized steering wheel. In this case, when controlling the
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rotation of the wheels 100 according to the rotation infor-
mation of the vehicle-controlling steering wheel, the con-
trol module 50 may not drive the steering wheel with pri-
ority lower than the priority of the vehicle-controlling
steering wheel according to the rotation information of
the wheels 100 to rotate, so as not to synchronize the
steering wheel with priority lower than the priority of the
vehicle-controlling steering wheel with the wheels 100.
[0317] For example, when the steering wheel B is the
vehicle-controlling steering wheel, the priority of the
steering wheel C is lower than the priority of the steering
wheel B, the steering wheel C may be used as a non-to-
be-synchronized steering wheel, and the steering wheel
C may be not kept synchronized with the wheels 100.
[0318] In addition, when there is a default steering
wheel in the M steering wheels 10, other than the default
steering wheel, the steering wheel with priority lower than
the priority of the vehicle-controlling steering wheel may
be used as the non-to-be-synchronized steering wheel.
It should be understood that when the priority of the de-
fault steering wheel is higher than the priority of the ve-
hicle-controlling steering wheel, the steering wheel with
priority lower than the priority of the vehicle-controlling
steering wheel is the non-to-be-synchronized steering
wheel. When the priority of the default steering wheel is
lower than the priority of the vehicle-controlling steering
wheel, the steering wheels with priority lower than the
priority of the vehicle-controlling steering wheel include
the default steering wheel, the default steering wheel may
be removed from the steering wheels with priority lower
than the priority of the vehicle-controlling steering wheel,
and after the default steering wheel is removed, the steer-
ing wheels with priority lower than the priority of the ve-
hicle-controlling steering wheel are used as non-to-be-
synchronized steering wheels. In this case, when the
control module 50 controls the rotation of the wheels 100
according to the rotation information of the vehicle-con-
trolling steering wheel, the steering wheel (excluding the
default steering wheel) with priority lower than the priority
of the vehicle-controlling steering wheel may be not driv-
en according to the rotation information of the wheels
100 to rotate, so as not to synchronize the steering wheel
(excluding the default steering wheel) with priority lower
than the priority of the vehicle-controlling steering wheel
with the wheels 100.
[0319] For example, the steering wheel B is the vehi-
cle-controlling steering wheel. Because the priority of the
steering wheel C is lower than the priority of the steering
wheel B and the steering wheel C is the default steering
wheel, the steering wheel C may be the to-be-synchro-
nized steering wheel. Assuming that the wheel is also
provided with a steering wheel D, the priority of the steer-
ing wheel D is lower than the priority of the steering wheel
C, and the steering wheel D is not the default steering
wheel. In this case, the steering wheel D may be used
as the non-to-be-synchronized steering wheel, and the
steering wheel D and the wheels 100 may be not kept
synchronized.

[0320] It can be understood that when the vehicle is in
the steering-wheel driving mode, if there is a non-to-be-
synchronized steering wheel, the non-to-be-synchro-
nized steering wheel may be used for remote control.
[0321] According to an embodiment of the present dis-
closure, the control module 50 such as the steering con-
troller 52 is further configured to control any non-to-be-
synchronized steering wheel according to the rotation
information of the wheels 100 when receiving a trigger
instruction of any non-to-be-synchronized steering
wheel, so that any non-to-be-synchronized steering
wheel is synchronized with the wheels 100. In addition,
after any non-to-be-synchronized steering wheel is syn-
chronized with the wheels 100, the steering mechanism
40 is controlled according to the rotation information of
any non-to-be-synchronized steering wheel, so that the
steering mechanism 40 drives the wheels 100 of the ve-
hicle according to the rotation information of any non-to-
be-synchronized steering wheel to rotate.
[0322] That is, when the control module 50 controls
the vehicle according to the rotation information of the
vehicle-controlling steering wheel, that is, the high-prior-
ity steering wheel, if the non-to-be-synchronized steering
wheel, that is, a low-priority steering wheel, needs to con-
trol the vehicle, a trigger instruction may be inputted to
trigger any low-priority steering wheel to enter a takeover
state. In this case, the low-priority steering wheel is con-
trolled according to the rotation information of the wheels
100, so that any low-priority steering wheel is synchro-
nized with the wheels 100. In addition, after any low-pri-
ority steering wheel is synchronized with the wheels 100,
the steering mechanism 40 is controlled according to the
rotation information of the low-priority steering wheel, so
that the wheels 100 respond to the low-priority steering
wheel.
[0323] It should be noted that after any low-priority
steering wheel is synchronized with the wheels 100,
when another trigger instruction is received, the steering
mechanism 40 is controlled according to the rotation in-
formation of the low-priority steering wheel, so that the
wheels 100 respond to the low-priority steering wheel.
[0324] The following describes in detail with reference
to a specific embodiment of the control method of a ve-
hicle steering control system when M is greater than 1 in
the embodiments of the present disclosure.
[0325] According to an embodiment of the present dis-
closure, when M > 1, the control module 50 such as the
steering controller 52 first obtains the priority order of the
M steering wheels 10 after the vehicle enters the steering-
wheel driving mode, and then determines whether the
priority of the default steering wheel is the highest. If the
priority of the default steering wheel is the highest, the
rotation information of the default steering wheel is di-
rectly obtained, and the steering mechanism 40 is con-
trolled according to the rotation information of the default
steering wheel to synchronize the rotation of the wheels
100 of the vehicle with that of the default steering wheel.
[0326] When the priority of the default steering wheel
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such as the driver steering wheel is the highest, the
wheels are directly controlled according to the rotation
information of the default steering wheel, and steering
wheels other than the default steering wheel no longer
perform wheel control, for example, remote control by
intelligent devices.
[0327] For example, one steering wheel may be sep-
arately installed in the driver position and the co-driver
position or another position. A steering wheel may be
installed in the driver position as the driver steering wheel,
a steering wheel may be installed in the co-driver position
as the co-driver steering wheel, and the priority of the
driver steering wheel and that of the co-driver steering
wheel may be set. As shown in FIG. 8, the M steering
wheels 10 include a driver steering wheel 10-1 and a co-
driver steering wheel 10-2. The M steering wheel steering
angle sensors 20 may include a driver steering wheel
steering angle sensor 20-1 and a co-driver steering wheel
steering angle sensor 20-2. The M steering wheel drive
units 30 may include a driver motor 31-1 and a co-driver
motor 31-2, and the M steering wheel controllers 51 may
include a driver steering wheel controller 51-1 and a co-
driver steering wheel controller 51-2. The driver steering
wheel controller 51-1 acquires a rotation angle and a ro-
tation speed of the driver steering wheel 10-1 through
the driver steering wheel steering angle sensor 20-1 to
determine the steering intention of a driver, and transmits
the information to the steering controller 52 in a wired or
wireless manner. The driver motor 31-1 may simulate
the steering torque to ensure the steering comfort of the
driver steering wheel 10-1. The co-driver steering wheel
controller 51-2 acquires a rotation angle and rotation
speed of the co-driver steering wheel 10-2 through the
co-driver steering wheel steering angle sensor 20-2 to
determine the steering intention of a co-driver, and trans-
mits the information to the steering controller 52 in a wired
or wireless manner. The co-driver motor 31-2 may sim-
ulate the steering torque, to ensure the steering comfort
of the co-driver steering wheel 10-2.
[0328] In addition, the steering controller 52 acquires
the rotation angle and the rotation speed transmitted by
the driver steering wheel controller 51-1 and the co-driver
steering wheel controller 51-2, and determines the prior-
ity of the driver steering wheel 10-1 and the co-driver
steering wheel 10-2. When the priority of the driver steer-
ing wheel 10-1 is higher than the priority of the co-driver
steering wheel 10-2, the steering controller 52 drives the
steering mechanism 40 according to the rotation infor-
mation of the driver steering wheel 10-1 to implement
steering. In addition, the co-driver steering wheel may
control another intelligent device.
[0329] Therefore, when the priority of the default steer-
ing wheel is the highest, the default steering wheel is
used to operate the vehicle direction, and other steering
wheels no longer operate the vehicle direction, thereby
ensuring the driving safety of the vehicle and providing
entertainment. In addition, the priority of a plurality of
steering wheels may be freely set, to improve the user

experience.
[0330] In some embodiments of the present disclo-
sure, the control module 50 is further configured to: de-
termine at least one to-be-operated steering wheel
among M steering wheels 10 when the priority of the de-
fault steering wheel is lower than the priority of at least
one steering wheel of the M steering wheels 10, and con-
trol the steering mechanism 40 according to the rotation
information of the top-priority steering wheel among the
at least one to-be-operated steering wheel, so that the
steering mechanism 40 drives the wheels 100 of the ve-
hicle according to the rotation information of the top-pri-
ority steering wheel among the at least one to-be-oper-
ated steering wheel to rotate.
[0331] It can be understood that the steering wheel 10
being operated may be that the steering wheel is turned
by the driver.
[0332] When M > 1, the control module 50 such as the
steering controller 52 first obtains the priority of the M
steering wheels 10 after the vehicle enters the steering-
wheel driving mode, and then determines whether the
priority of the default steering wheel is the highest. If the
priority of the default steering wheel is not the highest,
that is, if the priority of at least one steering wheel among
the M steering wheels is higher than (not including equal
to) that of the default steering wheel, the steering con-
troller 52 may acquire the states of the M steering wheels
in real time. When only one steering wheel 10 of the M
steering wheels is operated, the steering controller 52
may drive the steering mechanism 40 according to the
rotation information of the steering wheel 10 to implement
steering. When a plurality of steering wheels 10 of the M
steering wheels are operated, the steering controller 52
may determine the top-priority steering wheel among the
plurality of steering wheels 10, and drive the steering
mechanism 40 according to the rotation information of
the top-priority steering wheel among the plurality of
steering wheels 10 to implement steering. At the same
time, when any steering wheel 10 is operated, the steer-
ing wheel drive unit 30 corresponding to the steering
wheel 10 may apply steering torque to the corresponding
steering wheel 10 to ensure the handling comfort of the
driver.
[0333] When the vehicle is in a steering-wheel driving
mode and the priority of the default steering wheel is not
the highest, the wheels 100 of the vehicle may be con-
trolled according to the priority of the M steering wheels.
When the steering wheels with different priority rotate at
the same time, the steering wheel with higher priority has
priority control.
[0334] For example, when a driving school student or
novice sits in the driver position and an instructor sits in
the co-driver position, the co-driver steering wheel 10-2
may be set to have the highest priority. When the driver
steering wheel 10-1 is operated and the co-driver steer-
ing wheel 10-2 is not, the steering controller 52 may ob-
tain the rotation angle and the rotation speed of the driver
steering wheel 10-1, and drive the steering mechanism
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40 to drive the wheels 100 according to the rotation angle
and the rotation speed of the driver steering wheel 10-1
to steer. When there is an emergency and the person in
the driver position does not know how to handle the emer-
gency or handles the emergency incorrectly, the instruc-
tor in the co-driver position may rotate the co-driver steer-
ing wheel 10-2. In this case, regardless of whether the
driver steering wheel 10-1 is rotated or not, the steering
controller 52 obtains the rotation angle and the rotation
speed of the co-driver steering wheel 10-2 through the
co-driver steering wheel controller 51-2, and drives the
steering mechanism 40 to drive the wheels 100 according
to the rotation angle and the rotation speed of the co-
driver steering wheel 10-2 to steer, so as to make it con-
venient for the instructor to take over the driving of the
vehicle.
[0335] Therefore, a plurality of steering wheels may
control the vehicle according to priority, to improve driving
safety and facilitate driving education.
[0336] In some embodiments of the present disclo-
sure, the control module 50 is further configured to: when
the top-priority steering wheel among the at least one to-
be-operated steering wheel is not the same as the top-
priority steering wheel among the M steering wheels 10,
control the top-priority steering wheel among the M steer-
ing wheels 10 according to the rotation information of the
top-priority steering wheel of the at least one to-be-op-
erated steering wheel, to drive the top-priority steering
wheel among the M steering wheels 10 according to the
rotation information of the top-priority steering wheel
among the at least one to-be-operated steering wheel to
rotate.
[0337] If the priority of the default steering wheel is not
the highest, that is, at least one steering wheel of the M
steering wheels has priority higher than (not including
equal to) that of the default steering wheel, the steering
controller 52 may acquire the states of the M steering
wheels in real time. When only one steering wheel 10 of
the M steering wheels is operated, the steering controller
52 may drive the steering mechanism 40 according to
the rotation information of the steering wheel 10 to im-
plement steering, and at the same time determine wheth-
er the steering wheel 10 is the top-priority steering wheel
of the M steering wheels. If not, the steering controller
52 transmits the rotation information of the steering wheel
10 to the steering wheel controller 51, and the steering
wheel controller 51 may use the corresponding steering
wheel drive unit 30 and control the top-priority steering
wheel in the M steering wheels according to the rotation
information, so that the top-priority steering wheel among
the M steering wheels 10 rotates synchronously with the
operated steering wheel 10. When a plurality of steering
wheels 10 of the M steering wheels are operated, the
steering controller 52 may determine the top-priority
steering wheel among the plurality of steering wheels 10,
and drive the steering mechanism 40 according to the
rotation information of the top-priority steering wheel
among the plurality of steering wheels 10 to implement

steering. At the same time, it is determined whether the
top-priority steering wheel among the plurality of steering
wheels 10 is the top-priority steering wheel among the
M steering wheels. If not, the steering controller 52 trans-
mits the rotation information of the top-priority steering
wheel among the plurality of steering wheels 10 to the
steering wheel controller 51. The steering wheel control-
ler 51 may use the corresponding steering wheel drive
unit 30 and control the top-priority steering wheel in the
M steering wheels according to the rotation information,
so that the top-priority steering wheel among the M steer-
ing wheels 10 rotates synchronously with the top-priority
steering wheel among the plurality of the steering wheels
10.
[0338] For example, assuming that the priority of the
driver steering wheel 10-1 is lower than the priority of the
co-driver steering wheel 10-2, when the driver steering
wheel 10-1 is operated and the co-driver steering wheel
10-2 is not, the steering controller 52 may obtain the ro-
tation angle and the rotation speed of the driver steering
wheel 10-1, and drive the steering mechanism 40 to drive
the wheels 100 according to the rotation angle and the
rotation speed of the driver steering wheel 10-1 to steer.
At the same time, the steering controller 52 may also
transmit the rotation angle and the rotation speed of the
driver steering wheel 10-1 to the co-driver steering wheel
controller 51-2, and the co-driver steering wheel control-
ler 51-2 may drive the co-driver motor 31-2 to control the
co-driver steering wheel 10-1 to rotate according to the
rotation angle and the rotation speed of the driver steering
wheel 10-1, so as to synchronize the rotation of the co-
driver steering wheel 10-2 with that of the driver steering
wheel 10-1.
[0339] In some embodiments of the present disclo-
sure, when M > 1, an in-vehicle intelligent device obtains
status information and steering wheel information of the
vehicle when the running of a target program is detected,
determines non-to-be-synchronized steering wheels
among the M steering wheels when the vehicle is in a
steering-wheel driving mode or in an autonomous-driving
mode, and controls the target object according to the
rotation information of at least one steering wheel in the
non-to-be-synchronized steering wheels.
[0340] It can be understood that the status information
of the vehicle may include a driving mode of the vehicle,
for example, a steering-wheel driving mode, an autono-
mous-driving mode or a parking state of the vehicle. The
steering wheel information may include rotation informa-
tion of the steering wheel, a use status of the steering
wheel, mark information of the steering wheel, and the
like.
[0341] It should be noted that the in-vehicle intelligent
device may obtain the status information and steering
wheel information of the vehicle together, or the in-vehi-
cle intelligent device may sequentially obtain the status
information and the steering wheel information of the ve-
hicle. In addition, the target object may be a virtual object
such as a virtual steering wheel or a virtual vehicle dis-

65 66 



EP 3 816 017 A1

35

5

10

15

20

25

30

35

40

45

50

55

played on the in-vehicle intelligent device, or the target
object may be a physical object such as the in-vehicle
intelligent device itself or a rotating part of the in-vehicle
intelligent device.
[0342] When M > 1, after the vehicle enters the steer-
ing-wheel driving mode or the autonomous-driving mode,
the steering controller 52 may determine whether there
are non-to-be-synchronized steering wheels among the
M steering wheels. If there are non-to-be-synchronized
steering wheels, at least one of the non-to-be-synchro-
nized steering wheels is used for remote control.
[0343] In addition, when there are a plurality of steering
wheels 10, the in-vehicle intelligent device may control
the running of the target program according to the user
instructions, and the user may operate the steering wheel
after the target program is run. Each steering wheel con-
troller 51 reads the rotation angle and the rotation speed
of the corresponding steering wheel 10, and transmits
the rotation angle and the rotation speed of the corre-
sponding steering wheel 10 to the communication bus.
After the in-vehicle intelligent device detects the opera-
tion of the target program, information may be directly
read through the communication bus of the vehicle. For
example, the status information and the steering wheel
information of the vehicle may be read through the com-
munication bus, and the operating mode is determined
according to the status information of the vehicle. That
is, if the vehicle is in the steering-wheel driving mode or
in the autonomous-driving mode, it is determined wheth-
er there is a non-to-be-synchronized steering wheel. If
there is a non-to-be-synchronized steering wheel, at least
one steering wheel is selected from the non-to-be-syn-
chronized steering wheels, and the target object is con-
trolled according to the rotation information of the at least
one selected steering wheel. If there is no non-to-be-
synchronized steering wheel, the target object may no
longer be controlled according to the rotation information
of the M steering wheels 10.
[0344] It can be understood that when the vehicle is in
the steering-wheel driving mode or in the autonomous-
driving mode, there is a non-to-be-synchronized steering
wheel, and the running of the target program is detected,
the in-vehicle intelligent device may display reminder in-
formation to prompt the user to operate the steering
wheel. When the vehicle is in the steering-wheel driving
mode or in the autonomous-driving mode, and there is
no non-to-be-synchronized steering wheel, the in-vehicle
intelligent device may display reminder information to
prompt the user that the target object cannot be controlled
through the steering wheel.
[0345] For example, when M > 1, the steering controller
52 may determine whether the priority of the default steer-
ing wheel is the highest after the vehicle enters the steer-
ing-wheel driving mode or is in the autonomous-driving
mode. If the priority of the default steering wheel is the
highest, the steering mechanism 40 is controlled directly
according to the rotation information of the default steer-
ing wheel. In this case, other steering wheels such as

the co-driver steering wheel 10-2 may be used for remote
control.
[0346] In addition, when there are a plurality of steering
wheels 10, the in-vehicle intelligent device may control
the running of the target program according to the user
instructions, and the user may operate the steering wheel
after the target program is run. Each steering wheel con-
troller 51 reads the rotation angle and the rotation speed
of the corresponding steering wheel 10, and transmits
the rotation angle and the rotation speed of the corre-
sponding steering wheel 10 to the communication bus.
After the in-vehicle intelligent device detects the opera-
tion of the target program, information may be directly
read through the communication bus of the vehicle. For
example, the status information and the steering wheel
information of the vehicle may be read through the com-
munication bus, and the operating mode may be deter-
mined according to the status information of the vehicle.
That is, if the vehicle is in the steering-wheel driving mode
or in the autonomous-driving mode, it is determined
whether the priority of the default steering wheel is the
highest. If the priority of the default steering wheel is the
highest, at least one steering wheel is selected from other
steering wheels other than the default steering wheel,
and the target object is controlled according to the rota-
tion information of the at least one selected steering
wheel. If the priority of the default steering wheel is not
the highest, the target object may no longer be controlled
according to the rotation information of the M steering
wheels 10.
[0347] It can be understood that when the vehicle is in
the steering-wheel driving mode or in the autonomous-
driving mode, the priority of the default steering wheel is
the highest, and the running of the target program is de-
tected, the in-vehicle intelligent device may display re-
minder information to prompt the user to operate the
steering wheel. When the vehicle is in the steering-wheel
driving mode or in the autonomous-driving mode, and
the priority of the default steering wheel is not the highest,
the in-vehicle intelligent device may display reminder in-
formation to prompt the user that the target object cannot
be controlled through the steering wheel.
[0348] It should also be noted that the user may set a
to-be-selected steering wheel through the in-vehicle in-
telligent device, or the in-vehicle intelligent device may
set the to-be-selected steering wheel according to preset
information or an actual requirement. For example, ac-
cording to the quantity of racing cars and the setting of
the steering wheel corresponding to each racing car in a
sim racing game, the in-vehicle intelligent device may
determine a to-be-selected steering wheel, that is, decide
steering wheels of which rotation information is to be re-
ceived.
[0349] In addition, in some other embodiments, the in-
vehicle intelligent device may also determine the use sta-
tus of the steering wheel. If the to-be-selected steering
wheel is in use, for example, is remotely controlling an-
other device, another steering wheel may be selected or
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the target object is no longer controlled according to the
rotation information of the steering wheel 10. If the steer-
ing wheel is not in use, the target object is controlled
according to the rotation information of the steering wheel
10.
[0350] In some embodiments of the present disclo-
sure, the target program may be a game program such
as a sim racing game, and the target object may be a
simulated object such as a simulated racing car in the
game. For example, when the target program is a sim
racing game, the user may trigger the sim racing game
to run and operate the steering wheel 10. Each steering
wheel controller 51 reads the rotation angle and the ro-
tation speed of the corresponding steering wheel 10, and
transmits the rotation angle and the rotation speed of the
corresponding steering wheel 10 to the communication
bus. After the vehicle is in the steering-wheel driving
mode or in the autonomous-driving mode, the priority of
the default steering wheel is the highest, and the target
program is detected, the in-vehicle intelligent device may
directly read the rotation information of at least one steer-
ing wheel of other steering wheels other than the default
steering wheel through the communication bus, and
process the rotation information of the at least one steer-
ing wheel 10 to correspondingly generate rotation infor-
mation (including a rotation angle, a rotation speed or a
rotation angle and a rotation speed) of at least one target
object. Next, according to the rotation information of at
least one target object, the steering control is performed
correspondingly on the at least one target object. For
example, at least one simulated racing car in a sim racing
game may rotate according to the rotation angle and the
rotation speed of the at least one target object separately.
[0351] Therefore, when the default steering wheel con-
trols the vehicle, other steering wheels may be used for
remote control of the in-vehicle intelligent device, to en-
sure normal driving and also provide a passenger with
entertainment.
[0352] When M > 1, the in-vehicle intelligent device
obtains the status information and steering wheel infor-
mation of the vehicle when the running of the target pro-
gram is detected, and when the vehicle is neither in the
steering-wheel driving mode nor in the autonomous-driv-
ing mode, the target object is controlled according to the
rotation information of the at least one steering wheel of
the M steering wheels 10.
[0353] When M > 1, and the steering controller 52 does
not enter the steering-wheel driving mode or is not in the
autonomous-driving mode, for example, in a parking
state, the wheels 100 of the vehicle may not rotate with
the rotation of the steering wheel. In this case, all M steer-
ing wheels are available for remote control.
[0354] In addition, when there are a plurality of steering
wheels 10, the in-vehicle intelligent device may control
the running of the target program according to the user
instructions, and the user may operate the steering wheel
after the target program is run. Each steering wheel con-
troller 51 reads the rotation angle and the rotation speed

of the corresponding steering wheel 10, and transmits
the rotation angle and the rotation speed of the corre-
sponding steering wheel 10 to the communication bus.
After the in-vehicle intelligent device detects the opera-
tion of the target program, information may be directly
read through the communication bus of the vehicle. For
example, the status information and the steering wheel
information of the vehicle may be read through the com-
munication bus, and the operating mode may be deter-
mined according to the status information of the vehicle.
That is, if the vehicle is neither in the steering-wheel driv-
ing mode nor in the autonomous-driving mode, at least
one steering wheel of the M steering wheels is selected,
and the target object is controlled according to the rota-
tion information of the at least one selected steering
wheel.
[0355] It can be understood that when the vehicle is
neither in the steering-wheel driving mode nor in the au-
tonomous-driving mode, and the running of the target
program is detected, the in-vehicle intelligent device may
display reminder information to prompt the user to oper-
ate the steering wheel.
[0356] In some embodiments of the present disclo-
sure, the target program may be a game program such
as a sim racing game, and the target object may be a
simulated object such as a simulated racing car in the
game. For example, when the target program is a sim
racing game, the user may trigger the sim racing game
to run and operate the steering wheel 10. Each steering
wheel controller 51 reads the rotation angle and the ro-
tation speed of the corresponding steering wheel 10, and
transmits the rotation angle and the rotation speed of the
corresponding steering wheel 10 to the communication
bus. After the vehicle is neither in the steering-wheel driv-
ing mode nor in the autonomous-driving mode, and the
target program is detected, the in-vehicle intelligent de-
vice may directly read the rotation information of at least
one steering wheel of the M steering wheels through the
communication bus, and process the rotation information
of the at least one steering wheel 10 to correspondingly
generate rotation information (including a rotation angle,
a rotation speed or a rotation angle and a rotation speed)
of at least one target object. Next, according to the rota-
tion information of at least one target object, the steering
control is performed correspondingly on the at least one
target object. For example, at least one simulated racing
car in a sim racing game may rotate according to the
rotation angle and the rotation speed of the at least one
target object separately.
[0357] Therefore, when the vehicle is in a parking state,
all the M steering wheels may be used for remote control
of the in-vehicle intelligent device, to ensure normal driv-
ing and also provide a passenger with entertainment.
[0358] In other embodiments of the present disclosure,
when M > 1, the control module 50 such as the steering
controller 52 may not control the M steering wheels 10
when the vehicle is in the autonomous-driving mode, that
is, the M steering wheels 10 and the wheels 100 may be
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not kept synchronized. In this case, the in-vehicle intel-
ligent device only needs to determine, before determining
the non-to-be-synchronized steering wheels among the
M steering wheels, whether the vehicle is in the steering-
wheel driving mode, that is, determine, when the vehicle
is in the steering-wheel driving mode, the non-to-be-syn-
chronized steering wheels among the M steering wheels.
The target object is controlled according to the rotation
information of the at least one steering wheel in the non-
to-be-synchronized steering wheels, and when the vehi-
cle is not in the steering-wheel driving mode, for example,
in the autonomous-driving mode, the target object is con-
trolled according to the rotation information of the at least
one steering wheel of the M steering wheels. It should
be understood that in the autonomous-driving mode,
when the M steering wheels 10 and the wheels 100 may
be not kept synchronized, the control method of the in-
vehicle intelligent device in the autonomous-driving
mode is basically the same as that of the vehicle when
the vehicle is neither in the steering-wheel driving mode
nor in the autonomous-driving mode in the previous em-
bodiment, and details are not described herein again.
[0359] According to other embodiments of the present
disclosure, when M > 1, the control module 50 such as
the steering controller 52 may perform wireless commu-
nication with the mobile intelligent device, and the mobile
intelligent device transmits a request instruction to the
control module 50 when the running of the target program
is detected, and receives status information and steering
wheel information of the vehicle that are transmitted by
the control module 50. When the vehicle is in the steering-
wheel driving mode or in the autonomous-driving mode,
the mobile intelligent device determines the non-to-be-
synchronized steering wheels among the M steering
wheels, and the target object is controlled according to
the rotation information of at least one steering wheel in
the non-to-be-synchronized steering wheels.
[0360] It should be noted that the mobile intelligent de-
vice may be an intelligent device that is not mounted on
the vehicle. After receiving the request instruction, the
steering controller 52 may transmit the status information
and the steering wheel information of the vehicle to the
mobile intelligent device together. Alternatively, the
steering controller 52 transmits the status information of
the vehicle to the mobile intelligent device in sequence.
In addition, the target object may be a virtual object such
as a virtual steering wheel or a virtual vehicle displayed
on the mobile intelligent device, or the target object may
be a physical object such as the mobile intelligent device
itself or a rotating part of the mobile intelligent device.
[0361] When M > 1, after the vehicle enters the steer-
ing-wheel driving mode or the autonomous-driving mode,
the steering controller 52 may determine whether there
are non-to-be-synchronized steering wheels among the
M steering wheels. If there are non-to-be-synchronized
steering wheels, at least one of the non-to-be-synchro-
nized steering wheels is used for remote control.
[0362] In addition, when there are a plurality of steering

wheels 10, the mobile intelligent device may control the
running of the target program according to an instruction
of a user, and the user may operate the steering wheel
after the target program is run. Each steering wheel con-
troller 51 reads the rotation angle and the rotation speed
of the corresponding steering wheel 10, and transmits
the rotation angle and the rotation speed of the corre-
sponding steering wheel 10 to the steering controller 52.
After the mobile intelligent device detects that the target
program is running, the mobile intelligent device may
transmit a request instruction to the steering controller
52, and the steering controller 52 feeds back information
to the mobile intelligent device after receiving the request
instruction.
[0363] For example, after receiving the request instruc-
tion, the steering controller 52 may transmit the status
information of the vehicle and the rotation information of
the steering wheel 10 to the mobile intelligent device, and
the mobile intelligent device then determines the operat-
ing mode according to the status information of the ve-
hicle. That is, if the vehicle is in the steering-wheel driving
mode or in the autonomous-driving mode, it is deter-
mined whether there is a non-to-be-synchronized steer-
ing wheel. If there is a non-to-be-synchronized steering
wheel, at least one steering wheel is selected from the
non-to-be-synchronized steering wheels, and the target
object is controlled according to the rotation information
of the at least one selected steering wheel. If there is no
non-to-be-synchronized steering wheel, the target object
may no longer be controlled according to the rotation
information of the M steering wheels 10.
[0364] It can be understood that when the vehicle is in
the steering-wheel driving mode or in the autonomous-
driving mode, there is a non-to-be-synchronized steering
wheel, and the running of the target program is detected,
the mobile intelligent device may display reminder infor-
mation to prompt the user to operate the steering wheel.
When the vehicle is in the steering-wheel driving mode
or in the autonomous-driving mode, and there is no non-
to-be-synchronized steering wheel, the mobile intelligent
device may display reminder information to prompt the
user that the target object cannot be controlled through
the steering wheel.
[0365] For example, when M > 1, the steering controller
52 may determine, after the vehicle enters the steering-
wheel driving mode or the autonomous-driving mode,
whether the priority of the default steering wheel is the
highest. If the priority of the default steering wheel is the
highest, the steering mechanism 40 is controlled directly
according to the rotation information of the default steer-
ing wheel. In this case, other steering wheels such as
the co-driver steering wheel 10-2 may be used for remote
control.
[0366] In addition, when there are a plurality of steering
wheels 10, the mobile intelligent device may control the
running of the target program according to an instruction
of a user, and the user may operate the steering wheel
after the target program is run. Each steering wheel con-
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troller 51 reads the rotation angle and the rotation speed
of the corresponding steering wheel 10, and transmits
the rotation angle and the rotation speed of the corre-
sponding steering wheel 10 to the steering controller 52.
After the mobile intelligent device detects that the target
program is running, the mobile intelligent device may
transmit a request instruction to the steering controller
52, and the steering controller 52 feeds back information
to the mobile intelligent device after receiving the request
instruction.
[0367] For example, after receiving the request instruc-
tion, the steering controller 52 may transmit the status
information of the vehicle and the rotation information of
the steering wheel 10 to the mobile intelligent device, and
the mobile intelligent device then determines the operat-
ing mode according to the status information of the ve-
hicle. That is, if the vehicle is in the steering-wheel driving
mode or in the autonomous-driving mode, it is deter-
mined whether the priority of the default steering wheel
is the highest. If the priority of the default steering wheel
is the highest, at least one steering wheel is selected
from other steering wheels other than the default steering
wheel, and the target object is controlled according to
the rotation information of the at least one selected steer-
ing wheel. If the priority of the default steering wheel is
not the highest, the target object may no longer be con-
trolled according to the rotation information of the M steer-
ing wheels 10.
[0368] It can be understood that when the vehicle is in
the steering-wheel driving mode or in the autonomous-
driving mode, the priority of the default steering wheel is
the highest, and the running of the target program is de-
tected, the mobile intelligent device may display reminder
information to prompt the user to operate the steering
wheel. When the vehicle is in the steering-wheel driving
mode or in the autonomous-driving mode, and the priority
of the default steering wheel is not the highest, the mobile
intelligent device may display reminder information to
prompt the user that the target object cannot be controlled
through the steering wheel.
[0369] It should also be noted that the user may set a
to-be-selected steering wheel through the mobile intelli-
gent device, or the mobile intelligent device may set the
to-be-selected steering wheel according to preset infor-
mation or an actual requirement. For example, according
to the quantity of racing cars and the setting of the steer-
ing wheel corresponding to each racing car in a sim racing
game, the mobile intelligent device may determine a to-
be-selected steering wheel, that is, decide steering
wheels of which rotation information is to be selected.
[0370] In addition, in some other embodiments, the
mobile intelligent device may also determine the use sta-
tus of the steering wheel. If the to-be-selected steering
wheel is in use, for example, is remotely controlling an-
other device, another steering wheel may be selected or
the target object is no longer controlled according to the
rotation information of the steering wheel 10. If the steer-
ing wheel is not in use, the target object is controlled

according to the rotation information of the steering wheel
10.
[0371] In some embodiments of the present disclo-
sure, the target program may be a game program such
as a sim racing game, and the target object may be a
simulated object such as a simulated racing car in the
game. Alternatively, the target program may be an un-
manned-aerial-vehicle remote control program and the
target object may be an unmanned aerial vehicle. The
steering mechanism of the unmanned aerial vehicle may
control the steering of the unmanned aerial vehicle. For
example, when the target program is at least one un-
manned-aerial-vehicle remote control program, the user
may trigger the at least one unmanned-aerial-vehicle re-
mote control program to run and operate at least one
steering wheel. The M steering wheel controllers 51 read
respectively the rotation angle and rotation speed of the
corresponding M steering wheels 10 and transmit the
rotation angle and the rotation speed of the M steering
wheels 10 to the steering controller 52. The steering con-
troller 52 transmits the rotation angle and the rotation
speed of other steering wheels other than the default
steering wheel to each unmanned aerial vehicle sepa-
rately in real time. When the vehicle is in the steering-
wheel driving mode or the autonomous-driving mode, the
priority of the default steering wheel is the highest, and
the running of the target program is detected, each un-
manned aerial vehicle selects a steering wheel from other
steering wheels other than the default steering wheel,
and processes the rotation information of the selected
steering wheel to obtain rotation information (including a
rotation angle, a rotation speed or a rotation angle and
a rotation speed) of the target object. Next, according to
the rotation information of the target object, the steering
control is performed on the unmanned aerial vehicle, so
as to remotely control the unmanned aerial vehicle.
[0372] Therefore, when the default steering wheel con-
trols the vehicle, other steering wheels may be used for
remote control of the mobile intelligent device, to ensure
normal driving and also provide a passenger with enter-
tainment.
[0373] When M > 1, the mobile intelligent device trans-
mits a request instruction to the control module when the
running of the target program is detected, and receives
the status information and steering wheel information of
the vehicle that are transmitted by the control module.
When the mobile intelligent device is neither in the steer-
ing-wheel driving mode nor in the autonomous-driving
mode, the target object is controlled according to the ro-
tation information of at least one steering wheel of the M
steering wheels.
[0374] When M > 1, and the steering controller 52 does
not enter the steering-wheel driving mode or is not in the
autonomous-driving mode, for example, in a parking
state, the wheels 100 of the vehicle may not rotate with
the rotation of the steering wheel. In this case, all M steer-
ing wheels may be used for remote control.
[0375] In addition, when there are a plurality of steering
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wheels 10, the mobile intelligent device may control the
running of the target program according to an instruction
of a user, and the user may operate the steering wheel
after the target program is run. Each steering wheel con-
troller 51 reads the rotation angle and the rotation speed
of the corresponding steering wheel 10, and transmits
the rotation angle and the rotation speed of the corre-
sponding steering wheel 10 to the steering controller 52.
After the mobile intelligent device detects that the target
program is running, the mobile intelligent device may
transmit a request instruction to the steering controller
52, and the steering controller 52 feeds back information
to the mobile intelligent device after receiving the request
instruction.
[0376] For example, after receiving the request instruc-
tion, the steering controller 52 may transmit the status
information of the vehicle and the rotation information of
the steering wheel 10 to the mobile intelligent device, and
the mobile intelligent device then determines the operat-
ing mode according to the status information of the ve-
hicle. That is, if the vehicle is neither in the steering-wheel
driving mode nor in the autonomous-driving mode, at
least one steering wheel is selected from the M steering
wheels, and the target object is controlled according to
the rotation information of the at least one selected steer-
ing wheel.
[0377] It can be understood that when the vehicle is
neither in the steering-wheel driving mode nor in the au-
tonomous-driving mode and the running of the target pro-
gram is detected, the mobile intelligent device may dis-
play reminder information to prompt the user to operate
the steering wheel.
[0378] In some embodiments of the present disclo-
sure, the target program may be a game program such
as a sim racing game, and the target object may be a
simulated object such as a simulated racing car in the
game. For example, when the target program is a sim
racing game, the user may trigger the sim racing game
to run and operate the steering wheel 10. Each steering
wheel controller 51 reads the rotation angle and the ro-
tation speed of the corresponding steering wheel 10, and
transmits the rotation angle and the rotation speed of the
corresponding steering wheel 10 to the steering control-
ler 52. The steering controller 52 transmits the rotation
angle and the rotation speed of the M steering wheels to
each unmanned aerial vehicle in real time. When the ve-
hicle is neither in the steering-wheel driving mode nor in
the autonomous-driving mode and the running of the tar-
get program is detected, the each unmanned aerial ve-
hicle selects a steering wheel from the M steering wheels,
and processes the rotation information of the selected
steering wheel to obtain rotation information (including a
rotation angle, a rotation speed or a rotation angle and
a rotation speed) of the target object. Next, according to
the rotation information of the target object, the steering
control is performed on the unmanned aerial vehicle, so
as to remotely control the unmanned aerial vehicle.
[0379] Therefore, when the vehicle is in a parking state,

all the M steering wheels may be used for remote control
of the in-vehicle intelligent device, to ensure normal driv-
ing and also provide a passenger with entertainment.
[0380] In other embodiments of the present disclosure,
when M > 1, the control module 50 such as the steering
controller 52 may not control the M steering wheels 10
when the vehicle is in the autonomous-driving mode, that
is, the M steering wheels 10 and the wheels 100 may be
not kept synchronized. In this case, the mobile intelligent
device only needs to determine, before determining the
non-to-be-synchronized steering wheels among the M
steering wheels, whether the vehicle is in the steering-
wheel driving mode, that is, determine, when the vehicle
is in the steering-wheel driving mode, the non-to-be-syn-
chronized steering wheels among the M steering wheels.
The target object is controlled according to the rotation
information of the at least one steering wheel in the non-
to-be-synchronized steering wheels. When the vehicle
is not in the steering-wheel driving mode, for example,
in the autonomous-driving mode, the target object is con-
trolled according to the rotation information of the at least
one steering wheel of the M steering wheels. It should
be understood that in the autonomous-driving mode,
when the M steering wheels 10 and the wheels 100 may
be not kept synchronized, the control method of the mo-
bile intelligent device in the autonomous-driving mode is
basically the same as that of the vehicle when the vehicle
is neither in the steering-wheel driving mode nor in the
autonomous-driving mode in the previous embodiment,
and details are not described herein again.
[0381] As described above, when M > 1, a control pro-
cedure of the embodiments of the present disclosure may
be as follows.
[0382] For the vehicle, after the vehicle is powered on,
the steering controller 52 determines whether the vehicle
is in a parking state, that is, is not in the steering-wheel
driving mode. If the vehicle is in a parking state, the in-
vehicle intelligent device may determine whether the run-
ning of the target program is detected. If the target pro-
gram is detected, the in-vehicle intelligent device reads
the rotation angle and rotation speed of the co-driver
steering wheel and those of the driver steering wheel,
and controls at least one target object according to the
rotation angle and rotation speed of at least one of the
co-driver steering wheel and the driver steering wheel.
Alternatively, the mobile intelligent device may determine
whether the running of the target program is detected. If
the target program is detected, a request instruction is
transmitted to the vehicle to receive the rotation angle
and the rotation speed of the co-driver steering wheel
and those of the driver steering wheel, and at least one
target object is controlled according to the rotation angle
and rotation speed of at least one of the co-driver steering
wheel and the driver steering wheel.
[0383] If the vehicle is not in a parking state, when the
vehicle is in a steering-wheel driving state, the steering
controller 52 reads set priority of steering wheels and
determines whether the priority of the driver steering
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wheel is the highest. If the priority of the driver steering
wheel is the highest, the steering controller 52 reads the
rotation angle and rotation speed of the driver steering
wheel, drives the steering mechanism 40 to rotate the
wheels according to the rotation angle and rotation speed
of the driver steering wheel, and provides corresponding
reverse torque to the driver motor, to ensure the handling
comfort of a user. In this case, an in-vehicle intelligent
device may determine whether it is detected that a target
program is running. If the target program is detected, the
in-vehicle intelligent device reads the rotation angle and
rotation speed of the co-driver steering wheel, and con-
trols a target object according to the rotation angle and
rotation speed of the co-driver steering wheel. Alterna-
tively, the mobile intelligent device may determine wheth-
er the running of the target program is detected. If the
target program is detected, a request instruction is trans-
mitted to the vehicle to receive the rotation angle and the
rotation speed of the co-driver steering wheel, and the
target object is controlled according to the rotation angle
and rotation speed of the co-driver steering wheel.
[0384] If the priority of the co-driver steering wheel is
the highest, the steering controller 52 determines wheth-
er the co-driver steering wheel is operating. If yes, the
steering controller 52 reads the rotation angle and rota-
tion speed of the co-driver steering wheel, drives the
steering mechanism 40 to rotate the vehicle according
to the rotation angle and rotation speed of the co-driver
steering wheel, and provides corresponding reverse
torque to the co-driver motor, to ensure the handling com-
fort of a user. If not, the steering controller 52 reads the
rotation information and rotation speed of the driver steer-
ing wheel, drives the steering mechanism 40 to rotate
the wheels according to the rotation information and ro-
tation speed of the driver steering wheel, and provides
corresponding reverse torque to the driver motor, to en-
sure the handling comfort of a user. The co-driver steer-
ing wheel drives the co-driver motor according to the ro-
tation information and the rotation speed of the driver
steering wheel, so as to synchronize the co-driver steer-
ing wheel with the driver steering wheel.
[0385] Therefore, during the driving of the vehicle and
when the vehicle is started, the wheels can be kept syn-
chronized with at least one steering wheel, specifically,
synchronized with the driver steering wheel and the co-
driver steering wheel. When the driver steering wheel
controls or intends to control the vehicle, the driver steer-
ing wheel is kept synchronized with the wheels. When
the co-driver steering wheel controls or intends to control
the vehicle, the co-driver steering wheel is kept synchro-
nized with the wheels. When the driver steering wheel
and the co-driver steering wheel control or intend to con-
trol the vehicle at the same time, both the driver steering
wheel and the co-driver steering wheel are synchronized
with the wheels at the same time. In addition, during the
driving of the vehicle, reverse torque may be provided to
the steering wheel, to ensure the handling comfort of the
driver. In addition, the steering wheel may also control,

in addition to the wheels, another device, for example,
an in-vehicle intelligent device or a mobile intelligent de-
vice, and is used as a game controller, a remote control
or the like. For example, when the driver steering wheel
is controlling the vehicle, the co-driver steering wheel
may control another device. When the vehicle is in the
autonomous-driving state or in the parking state, both
the driver steering wheel and the co-driver steering wheel
may control another device.
[0386] In summary, according to the vehicle steering
control system provided in the embodiments of the
present disclosure, the control module is electrically con-
nected to the steering mechanism, M steering wheel
steering angle sensors, and M steering wheel drive units
separately. The control module controls at least one
steering wheel according to the rotation information of
the M steering wheels and the rotation information of the
wheels, so as to synchronize the at least one steering
wheel with the wheels. The at least one steering wheel
is synchronized with the wheels, to facilitate the takeover
of the vehicle by a user. In addition, a wired signal or a
wireless signal can be used to transmit a steering inten-
tion of the driver, so that steering control can be imple-
mented without a mechanical mechanism, it is conven-
ient to freely arrange the position of the steering wheel,
and a plurality of steering wheels can be arranged. In
addition, each steering wheel drive unit applies steering
torque to the corresponding steering wheel when the cor-
responding steering wheel is operated by the driver, to
provide the driver with handling comfort. In addition, the
embodiments of the present disclosure can be used to
provide vehicle driving education and also provide a driv-
er with entertainment.
[0387] Corresponding to the vehicle steering control
system of the foregoing embodiment, the present disclo-
sure further provides an in-vehicle intelligent device. The
in-vehicle intelligent device communicates with a control
module of a vehicle steering control system through a
communication bus of the vehicle, and the steering con-
trol system includes M steering wheels. When M = 1, the
in-vehicle intelligent device obtains status information
and steering wheel information of the vehicle when the
running of a target program is detected, and controls a
target object according to the rotation information of the
steering wheels when the vehicle is neither in a steering-
wheel driving mode nor in an autonomous-driving mode.
[0388] According to an embodiment of the present dis-
closure, when M > 1, the in-vehicle intelligent device ob-
tains status information and steering wheel information
of the vehicle when the running of a target program is
detected, determines non-to-be-synchronized steering
wheels among the M steering wheels when the vehicle
is in a steering-wheel driving mode or in an autonomous-
driving mode, and controls the target object according to
the rotation information of at least one steering wheel in
the non-to-be-synchronized steering wheels.
[0389] According to an embodiment of the present dis-
closure, when M > 1, the in-vehicle intelligent device ob-
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tains the status information and the steering wheel infor-
mation of the vehicle when the running of the target pro-
gram is detected, and when the vehicle is neither in the
steering-wheel driving mode nor in the autonomous-driv-
ing mode, the target object is controlled according to the
rotation information of the at least one steering wheel of
the M steering wheels.
[0390] In summary, according to the in-vehicle intelli-
gent device provided in the embodiments of the present
disclosure, the in-vehicle intelligent device obtains status
information and steering wheel information of the vehicle
when the running of a target program is detected, and
controls a target object according to rotation information
of the steering wheel when the vehicle is neither in a
steering-wheel driving mode nor in an autonomous-driv-
ing mode, so that when the vehicle is neither in the steer-
ing-wheel driving mode nor in the autonomous-driving
mode, the angle of the steering wheel may not be the
same as the angle of wheels, and the steering wheel may
perform another remote control operation, for example,
control a game racing car, an unmanned aircraft, or the
like.
[0391] Corresponding to the vehicle steering control
system of the foregoing embodiment, the present disclo-
sure further provides a mobile intelligent device. The mo-
bile intelligent device performs wireless communication
with a control module of a vehicle steering control system,
and the steering control system includes M steering
wheels.
[0392] When M = 1, the mobile intelligent device trans-
mits a request instruction to the control module when the
running of a target program is detected, and receives
status information and steering wheel information of the
vehicle that are transmitted by the control module. When
the mobile intelligent device is neither in a steering-wheel
driving mode nor in an autonomous-driving mode, the
target object is controlled according to the rotation infor-
mation of the steering wheel.
[0393] According to an embodiment of the present dis-
closure, when M > 1, the mobile intelligent device trans-
mits a request instruction to the control module when the
running of the target program is detected, and receives
the status information and the steering wheel information
of the vehicle that are transmitted by the control module.
When the mobile intelligent device is in the steering-
wheel driving mode or in the autonomous-driving mode,
the non-to-be-synchronized steering wheels among the
M steering wheels are determined, and the target object
is controlled according to the rotation information of at
least one steering wheel of the non-to-be-synchronized
steering wheels.
[0394] According to an embodiment of the present dis-
closure, when M > 1, the mobile intelligent device trans-
mits a request instruction to the control module when the
running of the target program is detected, and receives
the status information and steering wheel information of
the vehicle that are transmitted by the control module.
When the vehicle is neither in the steering-wheel driving

mode nor in the autonomous-driving mode, the mobile
intelligent device controls the target object according to
the rotation information of at least one steering wheel of
the M steering wheels.
[0395] In summary, according to the mobile intelligent
device provided in the embodiments of the present dis-
closure, the mobile intelligent device transmits a request
instruction to a control module when the running of a
target program is detected, receives status information
and steering wheel information of the vehicle that are
transmitted by the control module, and controls a target
object according to rotation information of the steering
wheel when the vehicle is neither in a steering-wheel
driving mode nor in an autonomous-driving mode, so that
when the vehicle is neither in the steering-wheel driving
mode nor in the autonomous-driving mode, the angle of
the steering wheel may not be the same as the angle of
wheels, and the steering wheel may perform another re-
mote control operation, for example, control a game rac-
ing car, an unmanned aircraft, or the like.
[0396] The embodiment of the present disclosure fur-
ther provides a vehicle, including the vehicle steering
control system of the foregoing embodiment.
[0397] According to the vehicle provided in the embod-
iments of the present disclosure, the foregoing vehicle
steering control system may facilitate the takeover of the
vehicle by the user, and a wired signal or a wireless signal
can be used to transmit the steering intention of the driver,
so that steering control can be implemented without a
mechanical mechanism, it is convenient to freely arrange
the steering wheel, and a plurality of steering wheels can
be arranged, to provide the driver with handling comfort.
[0398] Corresponding to the vehicle control system in
the foregoing embodiment, a vehicle steering control
method is further provided in this embodiment of the
present disclosure.
[0399] FIG. 21 is a flowchart of a vehicle control method
according to an embodiment of the present disclosure.
The vehicle control system includes M steering wheels,
M steering wheel drive units, and a steering mechanism.
Each steering wheel drive unit is connected to a corre-
sponding steering wheel. Each steering wheel drive unit
is configured to: apply steering torque to the correspond-
ing steering wheel, and drive the corresponding steering
wheel to rotate. The steering mechanism is configured
to drive wheels of the vehicle to rotate. M is a positive
integer. As shown in FIG. 21, the method includes the
following steps.
[0400] S1: Obtain rotation information of the M steering
wheels of the vehicle and rotation information of the
wheels;
[0401] S2: Control at least one steering wheel accord-
ing to the rotation information of the M steering wheels
and the rotation information of the wheels, so as to syn-
chronize the at least one steering wheel with the wheels.
[0402] According to some embodiments of the present
disclosure, M = 1, and the controlling the steering mech-
anism according to the rotation information of the M steer-
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ing wheels includes: controlling the steering wheel ac-
cording to the rotation information of the steering wheel
when the vehicle is in an autonomous-driving mode, so
as to synchronize the steering wheel with the wheels.
[0403] According to an embodiment of the present dis-
closure, the controlling at least one steering wheel ac-
cording to the rotation information of the M steering
wheels and the rotation information of the wheels in-
cludes: determining, when controlling the steering mech-
anism according to the rotation information of the vehicle-
controlling steering wheel, a to-be-synchronized steering
wheel among steering wheels other than the vehicle-con-
trolling steering wheel; and controlling the to-be-synchro-
nized steering wheel according to the rotation information
of the wheels, so as to synchronize the to-be-synchro-
nized steering wheel with the wheels.
[0404] According to an embodiment of the present dis-
closure, the controlling at least one steering wheel ac-
cording to the rotation information of the M steering
wheels and the rotation information of the wheels in-
cludes: determining, when controlling the steering mech-
anism according to the rotation information of the vehicle-
controlling steering wheel, a to-be-synchronized steering
wheel among steering wheels other than the vehicle-con-
trolling steering wheel; and controlling, when it is deter-
mined that the to-be-synchronized steering wheel takes
over the vehicle, the to-be-synchronized steering wheel
according to the rotation information of the wheels, so as
to synchronize the to-be-synchronized steering wheel
that takes over the vehicle with the wheels.
[0405] According to an embodiment of the present dis-
closure, a steering wheel with priority higher than the
priority of the vehicle-controlling steering wheel among
the M steering wheels is used as the to-be-synchronized
steering wheel; or a steering wheel with priority higher
than the priority of the vehicle-controlling steering wheel
among the M steering wheels and a default steering
wheel among the M steering wheels are used as the to-
be-synchronized steering wheels together.
[0406] According to an embodiment of the present dis-
closure, a non-to-be-synchronized steering wheel
among steering wheels other than the vehicle-controlling
steering wheel is not synchronized with the wheels. A
steering wheel with priority lower than the priority of the
vehicle-controlling steering wheel among the M steering
wheels is used as the non-to-be-synchronized steering
wheel; or a steering wheel with priority lower than the
priority of the vehicle-controlling steering wheel among
other steering wheels other than the default steering
wheel is used as the non-to-be-synchronized steering
wheel. The method further includes: controlling, when a
trigger instruction of any non-to-be-synchronized steer-
ing wheel is received, the any non-to-be-synchronized
steering wheel according to the rotation information of
the wheels, so that the any non-to-be-synchronized
steering wheel is synchronized with the wheels; and con-
trolling the steering mechanism according to rotation in-
formation of the any non-to-be-synchronized steering

wheel after the any non-to-be-synchronized steering
wheel is synchronized with the wheels, so that the steer-
ing mechanism drives the wheels of the vehicle according
to the rotation information of the any non-to-be-synchro-
nized steering wheel to rotate.
[0407] Specifically, as shown in FIG. 22, the control
method provided in this embodiment of the present dis-
closure includes the following steps.
[0408] S201: Power on a vehicle.
[0409] S202: Determine whether the vehicle is in a
parking state, that is, is not in a steering-wheel driving
mode.
[0410] If yes, step S203 is performed, or if not, step
S205 is performed.
[0411] S203: An in-vehicle intelligent device or a mo-
bile intelligent device determines whether the running of
a target program is detected, for example, whether a rac-
ing game is started.
[0412] If yes, step S204 is performed, or if not, step
S202 is performed.
[0413] S204: The in-vehicle intelligent device or the
mobile intelligent device reads a rotation angle and a
rotation speed of one or two steering wheels according
to preset items, the rotation angle and the rotation speed
being used for controlling one or two vehicles in the target
program, where the process returns to step S202.
[0414] S205: Read set priority of steering wheels when
the vehicle is in the steering wheel control mode.
[0415] S206: Determine whether the priority of the driv-
er steering wheel is the highest.
[0416] If yes, step S207 is performed, or if not, step
S210 is performed.
[0417] S207: Read a rotation angle and a rotation
speed of the driver steering wheel, drive the steering
mechanism to rotate the wheels according to the rotation
angle and rotation speed of the driver steering wheel,
and provide corresponding reverse torque to the driver
steering wheel, to ensure the handling comfort of a user;
[0418] S208: An in-vehicle intelligent device or a mo-
bile intelligent device determines whether the running of
a target program is detected, for example, whether a rac-
ing game is started.
[0419] If yes, step S209 is performed, or if not, the proc-
ess returns to step S206.
[0420] S209: The in-vehicle intelligent device or the
mobile intelligent device reads a rotation angle and a
rotation speed of the co-driver steering wheel, the rota-
tion angle and the rotation speed being used for control-
ling a vehicle in a preset application, where the process
returns to step S206.
[0421] S210: Determine whether the co-driver steering
wheel is operated.
[0422] If yes, step S212 is performed, or if not, step
S211 is performed.
[0423] S211: Read a rotation angle and rotation speed
of the driver steering wheel, drive the steering mecha-
nism to rotate the wheels according to the rotation angle
and rotation speed of the driver steering wheel, provide
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corresponding reverse torque to the driver steering
wheel, to ensure the handling comfort of a user, and con-
trol the co-driver steering wheel to rotate synchronously
with the driver steering wheel, where the process returns
to step S205.
[0424] S212: Read a rotation angle and rotation speed
of the co-driver steering wheel, drive the steering mech-
anism to rotate the wheels according to the rotation angle
and rotation speed of the co-driver steering wheel, and
provide corresponding reverse torque to the co-driver
steering wheel, to ensure the handling comfort of a user.
[0425] In summary, according to the vehicle steering
control method provided in the embodiments of the
present disclosure, each steering wheel drive unit applies
steering torque to the corresponding steering wheel
when the corresponding steering wheel is operated by a
driver, rotation information of M steering wheels of a ve-
hicle and rotation information of wheels of the vehicle are
obtained, and at least one steering wheel is controlled
according to the rotation information of the M steering
wheels and the rotation information of the wheels, so as
to synchronize the at least one steering wheel with the
wheels. The at least one steering wheel is synchronized
with the wheels, to facilitate the takeover of the vehicle
by a user. In addition, a wired signal or a wireless signal
can be used to transmit a steering intention of the driver,
and steering control can be implemented without a me-
chanical mechanism, so that it is convenient to freely
arrange the position of the steering wheel, and a plurality
of steering wheels can be arranged. In addition, each
steering wheel drive unit applies steering torque to the
corresponding steering wheel when the corresponding
steering wheel is operated by the driver, to provide the
driver with handling comfort.
[0426] Based on the foregoing embodiments, the
present disclosure further provides a non-transitory com-
puter-readable storage medium, storing a computer pro-
gram thereon, the program, when being executed by a
processor, implementing the vehicle control method de-
scribed in the foregoing embodiments.
[0427] Based on the foregoing embodiments, a meth-
od for controlling an in-vehicle intelligent device is also
provided in the present disclosure.
[0428] FIG. 23 is a flowchart of a method for controlling
an in-vehicle intelligent device according to an embodi-
ment of the present disclosure. The in-vehicle intelligent
device communicates with the vehicle through a commu-
nication bus of the vehicle. The vehicle includes M steer-
ing wheels. As shown in FIG. 23, the method includes
the following steps.
[0429] S11: Obtain status information and steering
wheel information of the vehicle when M = 1 and the
running of a target program is detected.
[0430] S12: Control a target object according to rota-
tion information of a steering wheel when the vehicle is
neither in a steering-wheel driving mode nor in an auton-
omous-driving mode.
[0431] According to an embodiment of the present dis-

closure, as shown in FIG. 24, the method further includes
the following steps.
[0432] S21: Obtain status information and steering
wheel information of the vehicle when M > 1 and the
running of a target program is detected.
[0433] S22: Determine non-to-be-synchronized steer-
ing wheels among the M steering wheels when the ve-
hicle is in a steering-wheel driving mode or in an auton-
omous-driving mode, and control a target object accord-
ing to rotation information of at least one of the non-to-
be-synchronized steering wheels.
[0434] As shown in Figure 25, when M > 1, the method
further includes the following steps.
[0435] S23: Control the target object according to the
rotation information of at least one steering wheel among
the M steering wheels when the vehicle is neither in the
steering-wheel driving mode nor in the autonomous-driv-
ing mode.
[0436] According to the method for controlling an in-
vehicle intelligent device provided in this embodiment of
the present disclosure, the in-vehicle intelligent device
obtains status information and steering wheel informa-
tion of the vehicle when the running of a target program
is detected, and controls a target object according to ro-
tation information of the steering wheel when the vehicle
is neither in a steering-wheel driving mode nor in an au-
tonomous-driving mode, so that when the vehicle is nei-
ther in the steering-wheel driving mode nor in the auton-
omous-driving mode, the angle of the steering wheel may
not be the same as the angle of wheels, and the steering
wheel may perform another remote control operation, for
example, control a game racing car, an unmanned air-
craft, or the like. Based on the foregoing embodiments,
a method for controlling a mobile intelligent device is also
provided in the present disclosure.
[0437] FIG. 26 is a flowchart of a method for controlling
a mobile intelligent device according to an embodiment
of the present disclosure. The mobile intelligent device
performs wireless communication with the vehicle. The
vehicle includes M steering wheels. As shown in FIG. 26,
the method includes the following steps.
[0438] S31: Transmit a request instruction to the vehi-
cle when M = 1 and the running of a target program is
detected, and receive status information and steering
wheel information of the vehicle that are transmitted by
the vehicle.
[0439] S32: Control a target object according to rota-
tion information of a steering wheel when the vehicle is
neither in a steering-wheel driving mode nor in an auton-
omous-driving mode.
[0440] According to an embodiment of the present dis-
closure, as shown in FIG. 27, the method further includes
the following steps.
[0441] S41: Transmit a request instruction to the vehi-
cle when M > 1 and the running of a target program is
detected, and receive status information and steering
wheel information of the vehicle that are transmitted by
the vehicle.
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[0442] S42: Determine non-to-be-synchronized steer-
ing wheels among the M steering wheels when the ve-
hicle is in a steering-wheel driving mode or in an auton-
omous-driving mode, and control the target object ac-
cording to rotation information of at least one of the non-
to-be-synchronized steering wheels.
[0443] As shown in Figure 28, when M > 1, the method
further includes the following steps.
[0444] S43: Control the target object according to the
rotation information of the at least one steering wheel
among the M steering wheels when the vehicle is neither
in the steering-wheel driving mode nor in the autono-
mous-driving mode.
[0445] In summary, according to the method for con-
trolling a mobile intelligent device provided in the embod-
iments of the present disclosure, the mobile intelligent
device transmits a request instruction to a control module
when the running of a target program is detected, re-
ceives status information and steering wheel information
of the vehicle that are transmitted by the control module,
and controls a target object according to rotation infor-
mation of the steering wheel when the vehicle is neither
in a steering-wheel driving mode nor in an autonomous-
driving mode, so that when the vehicle is neither in the
steering-wheel driving mode nor in the autonomous-driv-
ing mode, the angle of the steering wheel may not be the
same as the angle of wheels, and the steering wheel may
perform another remote control operation, for example,
control a game racing car, an unmanned aircraft, or the
like.
[0446] In the descriptions of this specification, descrip-
tions such as reference terms "an embodiment", "some
embodiments", "example", "specific example", or "some
examples" intend to indicate that specific features, struc-
tures, materials, or characteristics described with refer-
ence to embodiments or examples are included in M em-
bodiments or examples of the present disclosure. In this
specification, exemplary descriptions of the foregoing
terms do not necessarily refer to a same embodiment or
example. In addition, the described specific features,
structures, materials, or characteristics may be com-
bined in an appropriate manner in any one or more em-
bodiments or examples. In addition, in a case that is not
mutually contradictory, a person skilled in the art can
combine or group different embodiments or examples
that are described in this specification and features of
the different embodiments or examples.
[0447] Although the embodiments of the present dis-
closure are shown and described above, it can be un-
derstood that the foregoing embodiments are exemplary,
and cannot be construed as a limitation to the present
disclosure. Within the scope of the present disclosure, a
person of ordinary skill in the art may make changes,
modifications, replacements, and variations to the fore-
going embodiments.

Claims

1. A vehicle steering control system, comprising:

a steering wheel;
a steering wheel steering angle sensor, the
steering wheel steering angle sensor being con-
figured to acquire rotation information of the
steering wheel;
a steering wheel drive unit, the steering wheel
drive unit being connected to the steering wheel,
the steering wheel drive unit being configured
to drive the steering wheel to rotate;
a steering mechanism, the steering mechanism
being configured to drive wheels of the vehicle
to rotate;
a wheel steering angle sensor, the wheel steer-
ing angle sensor being configured to detect ro-
tation information of the wheels; and
a control module, the control module being elec-
trically connected to the steering mechanism,
the wheel steering angle sensor, the steering
wheel steering angle sensor, and the steering
wheel drive unit separately, the control module
being configured to: obtain the rotation informa-
tion of the wheels before the vehicle enters a
steering-wheel driving mode, and control the
steering wheel drive unit according to the rota-
tion information of the wheels to drive the steer-
ing wheel to rotate, until a rotation angle of the
steering wheel is the same as a rotation angle
of the wheels.

2. The vehicle steering control system according to
claim 1, wherein the control module comprises a
steering wheel controller and a steering controller,
the steering wheel controller is electrically connected
to the steering wheel drive unit and the steering
wheel steering angle sensor, the steering controller
is electrically connected to the steering mechanism
and the wheel steering angle sensor, the steering
wheel controller communicates with the steering
controller, the steering controller is configured to: ob-
tain the rotation information of the wheels before the
vehicle enters the steering-wheel driving mode, and
transmit the rotation information of the wheels to the
steering wheel controller, and the steering wheel
controller controls the steering wheel drive unit ac-
cording to the rotation information of the wheels to
drive the steering wheel to rotate, until the rotation
angle of the steering wheel is the same as the rota-
tion angle of the wheels.

3. The vehicle steering control system according to
claim 1 or 2, wherein there are a plurality of steering
wheels and a plurality of steering wheel drive units
corresponding to the steering wheels one by one,
and each steering wheel drive unit is configured to
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drive a steering wheel corresponding to the steering
wheel drive unit to rotate, wherein
that the control module being configured to: obtain
the rotation information of the wheels before the ve-
hicle enters the steering-wheel driving mode, and
control the steering wheel drive unit according to the
rotation information of the wheels to drive the steer-
ing wheel to rotate, until the rotation angle of the
steering wheel is the same as the rotation angle of
the wheels comprises:
the control module being configured to: obtain the
rotation information of the wheels before the vehicle
enters the steering-wheel driving mode, and control
a steering wheel drive unit of a to-be-controlled ve-
hicle according to the rotation information of the
wheels to drive a steering wheel of the to-be-control-
led vehicle to rotate, until the rotation angle of the
steering wheel of the to-be-controlled vehicle is the
same as the rotation angle of the wheels.

4. The vehicle steering control system according to
claim 1 or 2, wherein there are a plurality of steering
wheels and a plurality of steering wheel drive units
corresponding to the steering wheels one by one,
each steering wheel drive unit is configured to drive
a steering wheel corresponding to the steering wheel
drive unit to rotate, and the control module controls
at least one steering wheel drive unit according to
the obtained rotation information of the wheels to
drive the steering wheel to rotate, until the rotation
angle of at least one steering wheel is the same as
the rotation angle of the wheels.

5. The vehicle steering control system according to any
one of claims 1 to 4, wherein when an autonomous-
driving control unit of the vehicle receives an auton-
omous-driving exit instruction of a driver through a
receiving assembly, there is a failure in the autono-
mous-driving control unit, or a driving environment
of the vehicle does not meet an autonomous driving
condition, the autonomous-driving control unit con-
trols the vehicle to switch from an autonomous-driv-
ing mode to the steering-wheel driving mode.

6. The vehicle steering control system according to
claim 5, wherein before the vehicle enters the steer-
ing-wheel driving mode, it is further determined
whether the vehicle is successfully started, wherein
the steering controller is configured to: skip receiving
an angle control signal from the steering wheel drive
unit or the autonomous-driving control unit when the
vehicle is not successfully started, and control the
rotation angle of the wheels to remain unchanged.

7. The vehicle steering control system according to
claim 6, wherein the control module communicates
with an in-vehicle intelligent device through a com-
munication bus of the vehicle, wherein

the in-vehicle intelligent device obtains status infor-
mation and steering wheel information of the vehicle
when the in-vehicle intelligent device detects the run-
ning of a target program of the in-vehicle intelligent
device, and controls a target object of the in-vehicle
intelligent device according to the rotation informa-
tion of the steering wheel when the vehicle is in the
autonomous-driving mode.

8. The vehicle steering control system according to
claim 7, wherein the control module performs wire-
less communication with a mobile intelligent device,
wherein
when the mobile intelligent device detects the run-
ning of a target program of the mobile intelligent de-
vice, the mobile intelligent device transmits a request
instruction to the control module, and receives the
status information and the steering wheel informa-
tion of the vehicle that are transmitted by the control
module; and
when the vehicle is in the autonomous-driving mode,
the mobile intelligent device controls a target object
of the mobile intelligent device according to the ro-
tation information of the steering wheel.

9. The vehicle steering control system according to
claim 8, wherein the status information of the vehicle
comprises a driving mode of the vehicle.

10. A vehicle, comprising the vehicle steering control
system according to any one of claims 1 to 9.

11. A vehicle control method, a vehicle control system
comprising a steering wheel, a steering wheel drive
unit, and a steering mechanism, the steering wheel
drive unit being connected to the steering wheel, the
steering wheel drive unit being configured to drive
the steering wheel to rotate, the steering mechanism
being configured to drive wheels of the vehicle to
rotate, the method comprising the following steps:

obtaining rotation information of the wheels be-
fore the vehicle enters a steering-wheel driving
mode; and
controlling the steering wheel drive unit accord-
ing to the rotation information of the wheels to
drive the steering wheel to rotate, until a rotation
angle of the steering wheel is the same as a
rotation angle of the wheels.

12. The vehicle control method according to claim 11,
wherein the controlling the steering wheel drive unit
according to the rotation information of the wheels
to drive the steering wheel to rotate, until the rotation
angle of the steering wheel is the same as the rota-
tion angle of the wheels comprises:
obtaining the rotation information of the wheels be-
fore the vehicle enters the steering-wheel driving

87 88 



EP 3 816 017 A1

46

5

10

15

20

25

30

35

40

45

50

55

mode, transmitting the rotation information of the
wheels to a steering wheel controller, and controlling,
by the steering wheel controller, the steering wheel
drive unit according to the rotation information of the
wheels to drive the steering wheel to rotate, until the
rotation angle of the steering wheel is the same as
the rotation angle of the wheels.

13. The vehicle control method according to claim 11 or
12, wherein there are a plurality of steering wheels
and a plurality of steering wheel drive units corre-
sponding to the steering wheels one by one, and
each steering wheel drive unit is configured to drive
a steering wheel corresponding to the steering wheel
drive unit to rotate, wherein
the obtaining rotation information of the wheels be-
fore the vehicle enters a steering-wheel driving
mode, and controlling the steering wheel drive unit
according to the rotation information of the wheels
to drive the steering wheel to rotate, until the rotation
angle of the steering wheel is the same as the rota-
tion angle of the wheels comprises:
obtaining the rotation information of the wheels be-
fore the vehicle enters the steering-wheel driving
mode, and controlling a steering wheel drive unit of
a to-be-controlled vehicle according to the rotation
information of the wheels to drive a steering wheel
of the to-be-controlled vehicle to rotate, until the ro-
tation angle of the steering wheel of the to-be-con-
trolled vehicle is the same as the rotation angle of
the wheels.

14. The vehicle control method according to claim 11 or
12, wherein there are a plurality of steering wheels
and a plurality of steering wheel drive units corre-
sponding to the steering wheels one by one, each
steering wheel drive unit is configured to drive a
steering wheel corresponding to the steering wheel
drive unit to rotate, and at least one steering wheel
drive unit is controlled according to the obtained ro-
tation information of the wheels to drive the steering
wheel to rotate until the rotation angle of the at least
one steering wheel is the same as the rotation angle
of the wheels.

15. The vehicle control method according to any one of
claims 11 to 14, wherein when an autonomous-driv-
ing control unit of the vehicle receives an autono-
mous-driving exit instruction of a driver through a
receiving assembly, there is a failure in the autono-
mous-driving control unit, or a driving environment
of the vehicle does not meet an autonomous driving
condition, the autonomous-driving control unit con-
trols the vehicle to switch from an autonomous-driv-
ing mode to the steering-wheel driving mode.

16. The vehicle control method according to claim 15,
wherein it is determined whether the vehicle is suc-

cessfully started before the vehicle enters the steer-
ing-wheel driving mode, wherein
if the vehicle is not successfully started, receiving of
an angle control signal from the steering wheel drive
unit or the autonomous-driving control unit is
skipped, and the rotation angle of the wheels is con-
trolled to remain unchanged.

17. The vehicle control method according to claim 16,
wherein an in-vehicle intelligent device communi-
cates with the vehicle through a communication bus
of the vehicle, and the method comprises:

obtaining status information and steering wheel
information of the vehicle when the running of a
target program of the in-vehicle intelligent de-
vice is detected; and
controlling a target object of the in-vehicle intel-
ligent device according to the rotation informa-
tion of the steering wheel when the vehicle is in
the autonomous-driving mode.

18. The vehicle control method according to claim 17,
wherein a mobile intelligent device performs wireless
communication with the vehicle, and the method
comprises:

transmitting a request instruction to the vehicle
when the running of a target program of the mo-
bile intelligent device is detected, and receiving
the status information and the steering wheel
information of the vehicle that are transmitted
by the vehicle; and
controlling a target object of the mobile intelli-
gent device according to the rotation information
of the steering wheel when the vehicle is in the
autonomous-driving mode.

19. The vehicle control method according to claim 18,
wherein the status information of the vehicle com-
prises a driving mode of the vehicle.
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